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INTJIODI CI'ION 


C^H]' ''iisTUY, considered as a science, is only of mode 
orii(in. Many of the arts, the processes of wliich clieinisli 
iiiidei takes lo exphiin, and has t^ieatly improved, weie di 
covered at an early peiiud in histoiy ; but they weic riieie 
lucky inventions, lollowcd merely as arts, witlnjut any kno\ 
ledtje ol the principles or pioperties of matter by whie 
the pioccsses mi^lit be illustrated or improved. Muc: 
labour must have been bestowed, and many impoitant fact 
observed and collected, which in futuic times were to be th 
foundation of science. The same observation may justly b 
n|iplied to the labouis of the alchemists in the middle a^es 
M'lio in the ardent jmrsuit of the Philosopher’s Stone am 
the bili.xir of Life, left no process unattempted, no jnixtuii 
iintiied, and pet severed in their operations with a p.itionei 
which could have been pioduccd only by the intense anxiet] 
to nnike tlie important discovery which they inuii^ined pos- 
sible, and from which they expected to deri''c unbounded 
good. 

ISoine of the arts, in the practice of which the mouernf 
arc still very tar from perfection, were in use amongst tljc 
earliest nations on record. The arts of metallurgy, dying, 
and polteiy, weie a very early invention, and most nations, 
even those in a sttite of comparative barbarism, in every part 
of the woild, are found to be more or less acquainted with 
them. {Several chemical pioccsses of a difTieidt and abstruse 
kind, have, indeed, been exereised by nations in times of 
very remote antiquity, as we learn from the evidence given 
of the skill of Ti']i.\i< Cain, and the dissohitlun of the Colden 
(.’alt by Mosks. The ait of fermentation, or of making wine, 
was known in ancient times ; as is proved by the intoxica- 
tion of Noah, there being no inebriating quality in the un- 
ferrneritcd juice of the grape. The Egyptians were very eai ly 
acquainted with the preparation of wine, as is proved by the 
A 
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tradition of Osiris, or Bacchus, having traversed the a^lobe 
for the purpose of teachintr it to all iiritions : they weie also 
skilled in the muiiufacturiii!; cf rnctals, in medicinal 
niistry, and in the art of embalminj|j dead bodies, Ion;; belore 
the time of Moses; as appeals from the mention made of 
Joseph’s cup, and from the physicians bein<^ ordered to em- 
balm the body of Jacob. They praetised also the arls 1)f 
dyin^, and of making coloured i^lass, ,it a very early peiiod ; 
as has been gathered, not only from the te^timolly of Strabo, 
but from the relics found with their mummies, and from the 
glass heads with which these mummies aie sometimes 
studded. The late discoveiies of Helzoni, also, prove, that 
in the preparation of colours, the ancient Kgyptijins were 
unrivalled ; for, on opening some of the royal tombs which 
had, for ages, been hmied under a gieat depth of sand, the 
walls were found to be coveied by paintings of the most 
brilliant and* permanent hues : indeed, superior to any thing 
produced in modern times. The far-famed purple ofl’yre 
is another proof of the perfection to which the art of dying 
had been carried ; and their intercourse with the Cornish 
miners tnay lie considered a probable evidence of a solution 
of tin being used by the Tyrians for that purpose. Wootz, 
silk-dying, porcelain, paper, gunpowder, and other manu- 
factures, in China and India, must have been discovered 
and brought to their present state of perfection at a very 
early period ; for it must be remembered, that in tliese 
countries thcaetatc of the arts has long been what it is at 
the Resent moment. This we learn from their own writ- 
ings, ^nd from the well-known habits of the Chinese and 
Indians to produce little or no change in their social and 
other institutions, after they have once attained the desired 
end. 

In the processes of the arts necessary for the prepaiation 
of colours, the Egyptians and the Creeks attained a perfec- 
tion unknown to modern timc?s. The vivid freshness of the 
paintings in the tombs of the ancient Egyptians, which 
have lately been examined, astonishes every beholder ; and 
after several thousand years they appear as if finished but 
yesterday. The same observation will apjily to tlie paint- 
ings on the walls of the houses in the town of Fumpeii, near 
Naples, which for so many centuries was buried under the 
ashes of Mount Vesuvius. 

The fashion of Aaron’s garments clearly indicates that the 
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arts of metallurgy; of dying leather red, and linen blue, 
purple, and scarlet ; also of distinguishing, and engraving 
precious stones, were practised among the Israelites of old. 
These arts, they had, doubtless, learned in Kgypt, which, 
at that time, was the emporium of every known science 
and :>rt. 

I'lie Greeks, as described by Ilomcr, do not appear to 
have made great progress in the arts connected with che- 
luisti y. They were un.ac<|uainted with iron ; their arms and 
utensils being made of brass. At the period of the greatest 
glory of the Greeks, their attention does not seem to have 
been paiticularly directed to these subjects; and their men of 
science either occupied themselves with disputes on meta^ 
jdiysical topics, or if they turned their attention to physics, 
they pursued a similar course, and instead of making re- 
searches into the operations of nature, and of investigating 
hy experiment, they preferred to devise theories in the closet, 
which fuinislicd subjects of dispute. Occasionally, however, 
we meet with some happy conjectures in their works. Thus 
Thales supposed water to be a compound body, formed of a 
highly indainriiablc principle, and the chief promoter of 
coml)ustion ; which is not very far from what is now 
known to be the case, water being compounded of oxygen 
and hydrogen gases, both of them inflammable ; and oxygen 
being the chief stipporter of combustion. He also believed 
Jlrc to !)/• the icsult of the vivid motion of the particles of 
bodies. 

It docs not appear that there were any men amongst the 
more ancient Greeks and Homans who devoted themS^lves 
to tljc study pud practice of chemistiy ; but in the second or 
third century, there originated a pursuit which occupied 
th'^ atterUion of the world, and employed the thoughts and 
laho’irs of innumerable individiials ; and in the middle ages 
it ])rcv.ulccl to a still greater extent. 

Tl’.e objects of the alchemists were the transmutation of 
metals into gold, and the discovery of an universal remedy, 
or Ellrir of Life ; both of which they expected would be 
accomplished by means of the Philoisopher^^ Stone. As they 
joined enthusiasm with mystery, and promised wdth bold- 
ness what exceeded the steady limits of probability — as they 
created for their use a symbolic language, and mingled their 
doctrines with the philosophic and mythologic reveries of 
all the existing sects and secret societies, they obtained 
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zealous disciples amongst the lovers of the marvellous, whilst 
they found powerful enemies in all true philosophers. We 
find alchemists amongst the Manichsans, the Essenians, 
the Hermits of Thebes, the Cabalists, the Oymnosophists, 
the Rosicrucians, and the Illuminati. The jugglers of India, 
Asia, and Europe, were associated for many ages with the 
pretended possessors of the Philosopher’s Stone ; and many 
princes, in the efforts they made to destroy them, were, per- 
haps, prompted by alarm for their own satiety, rather than 
by an abhorrence of such errors. Some, however, were 
actuated by a real love for true philosophy. Dioclesian 
ordered all the writings relating to the great work (as it 
was termed) to be destroyed; and since the adoption of 
Christianity, popes and kings have often fulminated their 
anathemas and proclaimed their decrees against the alche- 
mists, without, Imwever, doing any thing towards curing 
them of their folly ; for when an enthusiastic passion gives 
energy to the opinions of men, all power is opposed to them 
in vain. 

The credulous part of the people, in what are called the 
middle ages, seem to have generally believed that the secret 
of the Philosopher’s Stone was possessed by some few, who 
were waiting only for a favourable epoch for manifesting their 
power in all its mightiness. Arnold, of Villa-Nova, was 
said to have converted iron into gold, at Home ; and Hay- 
mund Lully to have effected a similar operation before 
Edward the«First, in London, of which it was said that gold 
nobks were made. 

A^ut the beginning of the thirteenth ccntuiy, many use- 
ful and highly valuable discoveries began, however, to be 
made known. Bacon happily described the alchemists as 
similar to those husbandmen, who in searching for a treasure 
supposed to be hidden in their land, by turning up and pul- 
verizing the soil, rendered it fertile. In searching for im- 
probabilities they sometimes discovered realities. The most 
successful amongst them, at the commencement of this 
epoch, were Albert, in Germany, and Roger (commonly 
known by his appellation of Friar) Bacon, in England: 
though these men seem not to have been wholly led away 
by the visions of their contemporaries, but to have culti- 
vated science in many respects in the most laudable manner. 
They, especially the latter, seem to have as far exceeded the 
common standard of learning in the age in which they lived. 
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as any philosophers who have appeared in any country, either 
before their time, or since. But, within a hundred and 
twenty years from the death of Friar Bacon, the nobility 
and jrentry of England had become so infatuated with the 
notions of alchemy, and had wasted so much of their pro- 
perty in search of the Philosopher’s Stone, as to render the 
interposition of government necessary to restrain their folly. 
The following act of parliament (which Lord Coke called 
the shortest he ever met with) was passed 5th of Henry IV. 
“ None from henceforth shall use to multiply gold or silver, 
or use the craft of multiplication ; and if any the same do, 
he shall incur the pain of felony.” It has been suggested, 
that the reason of passing this act, was nut an apprehension 
lest men should ruin their fortunes by endeavouring to make 
gold, but a jealousy lest*government should be above asking 
aid of the subject. This act, whatever might be the occa- 
sion of passing it, though it gave some obstruction to the 
public exercise of alchemy, yet did not cure the disposition 
h)r it in individuals, nor remove the general credulity ; for 
in the 35th of Henry VI., letters-patent were granted to 
several people, by which they were permitted to in\Tstigate 
an universal medicine, and to perform the transmutation of 
metals into real gold and silver, with a non obstante of the 
forementioned statute, which remained in full force till the 
year I (>89, when being conceived to operate to the discou- 
ragement of the melting and refining of metals, it was for- 
mally repealed. 

The beginning of the sixteenth century was remarkable 
for a great revolution produced in the European practic^ of 
physic, by means of chemistry ; for Paracelsus, famouj^ for 
curing syphilis, the leprosy, and other virulent disorders, by 
means of mercurial and antimonial preparations, wholly re- 
jected the Galenical pharmacy, and substituted the chemical 
in its stead. He had a professor’s chair given him by the 
magistracy of Basil, and was the first who read public lec- 
tures in medicine and chemistry, and subjected animal and 
vegetable, as well as mineral substances, to examination 
by fire. 

So great a genius as Paracelsus, could not fail of becom- 
ing alike the subject of the extremes of panegyric and satire. 
He has accordingly been esteemed by some, as a second 
Esculapius ; others have thought that he was possessed of 
more impudence than merit, and that his reputation was 
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more owing to the brutal singularity of his conduct, than to 
the cures he performed. He treated the physicians of his 
time with the most illiberal insolence, telling them, ** that 
the very down on his bald pate had more knowledge than 
Jill their \vi iters ; the buckles of his shoes moie learning than 
(ralen or Avicenna ; and his beard more experience than all 
their universities.” He levivcd the extravagant dortrine of 
llaynuind Hully, concerning an iiniveisal medicine, and un- 
timely sunk into his gnivc at the age of forty-seven, whilst 
he boasted himself to be in possession of secrets, able to 
prolong the present period of human life to that of the 
Htitediluvians ! 

But in whatever estimation the merit of Paracelsus, as a 
chemist, may he held; ceitain it js, that his fame excited 
the envy of some, the emulation of others, and the industry 
of all. Thr)so who attacked, and those who defended hi.s 
principles, equally promoted the kjiowledge of chemistry ; 
which, fron< his time, by attracting the notice of physicians, 
began, every n here, to be systematically treated, and more 
gciierally uiukMatood. 

Soon after the death of Paracelsus, which happened in 
the year 15 il, the arts of mining and fluxing metals re- 
ccivtd grcjit illustration from the works of Georgius Agricola, 
a (u'rimiii physician. 

Lazarus JGrekern (assay-mastcr-general of the empire of 
Germany) followed Agricola in the same pursuit. His 
works weio* fir.st published at Prague, in 1574, and an 
lOujJi.sh translation of them, by Sir John Pettus, came out at 
Lomkm, in KiS.'h Several others have been published, 
chiefly in Germany, upon the same subject, since their time. 
Germany, indeed, has for a long time been the great school 
c)l metallurgy for the rest of Europe ; and the British owe 
the present flourisliing condition of their mines to the wise 
policy of Queen Elizabeth, in granting great privileges to 
Daniel Houghsetter, Christopher Schiitz, and otlier Germans, 
whom she had invited into iOngland, in order to instruct her 
subjects in the art of metallurgy. 

It was in the seventeenth century that chemistry was first 
cultivated as a branch of philosophical science. Lord Bacon 
pointed out the folly and absurdity of the course adopted 
by the ancients, who formed theories independent of experi- 
ihent and ob.servation, and of the irregular and unsystematic 
empiricism of the alchemists. He shewed that in order to 
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louivv the secrets of nature, we must consult nature herself, 
and that it was only by a series of observations and experi- 
ments, and cuieful comparison of the results, that we could 
hope to arrive at useful knowledge. It was no small benefit 
to the world to have pointed out the true road to improve- 
mciit, ami alter Lord Bacon arose, many philosophers 
]uov.‘culcd witii ardour the course he indicated. The Hon, 
kobciL IJoylc was born on the same day that Lord Bacon 
dad. l\)ssi'sscd of an ample fortune, and of the desire to 
improve human knoN\ ledge, he applied himself with diligence 
to piiilu^()[)liical studies, and made such progress and such 
dl^c()vvrils as have secured to his name an honouiablc place 
amongst the promoters of science. His attainments were 
highly esteemed liy Sir Isaac Newton. Chemistry and Natural 
Philosophy were the objects of his researches. 

The estahlishmcnt of the Royal Society in 16G2 was of 
importance in the promotion of chemical science. This was 
a focus to which the discoveries of difierent men might be 
brouglit, and the mutual society of men engaged in similar 
pursuits, stimulated to make mox*e arduous eiforts to prom^.-te 
knowledge. Mr. Boyle was chosen President of the R>yal 
•Society in the year KiSO, but objecting to the oaths required 
on the occasion, as unnecessary and inexpedient, he never 
ascended the chair. 

Robert Hooke, & contemporary of Mr. Boyle, is pre-eminent 
as among the founders of chemical science. By his researches 
he contributed much to extend the knowledge possessed of 
numerous chemical bodies, and was able to give explanations 
of chemical phenomena, which still appear creditable jjifter 
all the advances of modern science. His theory of combustion 
is particularly entitled to notice, and the following extracts, 
from his Microgruphia, will illustrate his views. 

From the experiment of charring of coals, whereby we 
see, that notwithstanding the great heat and duration of it, the 
solid parts of the wood remain, whilst they are preserved 
from the free access of the air, undissipated, we may learn 
that which has not, that 1 know of, been published or hinted, 
nay not so much as thought of by any, and that in short is 
this : 

First. That the air in which we live, move, breathe, and 
which encompasses very many, and cherishes most bodies it 
encompasses ; that this air is the menstruum or universal dis« 
solvent of all sulphureous bodies. 
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** Secondly. That this action performs not till the body be 
first sufficiently heated, as we find requisite also to the dissolu- 
tion of many other bodies by several other menstruuins. 

** Thirdly. That this action of dissolution produces or 
generates a vciy great heat, and that which we call fire ; and 
this is common also to many dissolutions of other bodies 
made by mcnstruums, of which I could give multitudes of 
instances. 

“ Fourthly. That this action is performed with so great 
violence, and does so minutely act, and rapidly agitate the 
smallest parts of the combustible matter, that it produces in 
the diaphanous medium of the air, the action, or pulse of 
light. 

“ Fifthly. That the dissolution of sulphureous bodies is 
made by a substance inherent and mixt with the air, and is 
like, if not the very same, with that which is fixt in saltpetre, 
which by niultitudes of experiments that may be made with 
saltpetre, will, 1 think most evidently he demonstrated. 

These views and their applications he has farther extended 
in a work published in 1677> called the Lainpas, and he has 
offered suggestions respecting the nature of fiame, which are 
highly creditable to the acumen of his genius. 

Fire was regarded by all the earlier chemists, as a principle 
resident in all forms of matter, and capable, under certain 
circumstances, of being separated and rendered evident. This 
notion was first combated by John Key, a physician, of 
Perigord, in France. In 1(>29, Brun, an apothecary, of Ber- 
gerac, having melted two pounds six ounces of tin, found the 
whole was converted into a calx, weighing seven ounces more 
than the tin employed . This fact was decidedly at variance with 
the Opinion of fire being separated by the melting. On this 
he consulted Rey, who in 1630 published a tract on the sub- 
ject, in which he shews that the increase of weight was to be 
attributed to the absorption and solidification of air ; which 
was the true explanation of the phenomenon . 

In lf)74, John Mayow’s tracts were published at Oxford. 
In these, he adopts the views previously divulged by Hooke, 
but extends and embellishes them. He contends that there 
exists in the atmosphere a spirit necessary to life and fire, 
identical with that pent up in saltpetre ; that when metals are 
burnt they absorb it, and hence arises the increase of their 
weight. He maintains that nitric acid effects also a siniilar 
change ^ that the same principle is that which produces acids > 
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^iind is (ioccthied in cS^|m!ng sulphur into An acid, that it is 
|necjessary for the res^gjjlition of animals, the vegetation o{ 
•plants, anS for combustion. These ideas of Mayow’s clearly 
^oiM>y}ut the pro])ortics of oxygen gas, as ascertained by the 
Veseaiches of modern science, and arc honourable anticipa- 
Sitons of, what recent discoveries have been able clearly to 
prdve and illustrate. 

discovery of the thermometer by Santorio, of Padua, 
Juvm6hed chemists with an instrument of the utmost impor- 
tance in their researches. This philosopher was born at Capa 
d’Jstria in 1;V)1, and died at Venice in This instru^ 

ment was much improved by the Academicians del Ciinenti, 
who associated first in 15<)1 , under the patronage of the Grand 
Duke of Tuscany. These experimentalists added several im- 
portant facts to the stock of scientific information ; amongst 
other'things, the knowledge of the expansion of water previous 
Jto itii freezing, and although not the hrst discoverers, they had 
.^lefleiit of cal^ng the attention of men of science to a ver]| 
enrioK phencnicnon, which at first view appears to be s 
refleftfiSrof cold. (See Article Calohic.) 

* Our illustrious countryman, Newton, in addition to his most 
important discoveries in Natural Philosophy and Astronomy, 
also rendered essential scivice to Chemistry, by his improve- 
ments of the thermometer. By shewing how to graduate 
diflerent theimiometcrs, so as to render them correspondent 
one to another, he enabled philosophers to record the result ol 
their observations in sucli a manner as to be intclTigiblc. 

Whilst in this countiy Chemistry was zealously studis^, il 
was no less so on the Continent. In 1666, the Royal Aci|^em} 
of Sciences was instituted at Paris, under the protection oi 
Louis XIV. Amongst those whose contributions enrich its 
annals, we are particularly indebted to Homberg, Geoflroy, 
and the two Lemcrys. 

Homberg was a most active and zealous experimentalist, 
and met with much success. He disco%'ered the horacicacid, 
which he prepared under the name of sedative salt. He was 
also the discoverer of the pyrophoriis. 

Geoflroy deserves much praise from his application ol 
chemical science to the lieneflt of mankind, in prepaiing ol 
medicines. He is said to have been the first compiler of the 
Paris Pharmacopoeia. 

The elder Lf meiy had the merit of liberating Chemisti^ 
from the mystrey in which it was involved by tlie technical 
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phrases and language, in which itMBftrines were expressed?*^ 
hy its professional cultivators. In public lectures he ex-j 
plained its doctrines in language intelligible to ordinary men, 
atid made those things appear easy and simple, which whc(^ 
WTapt up in dark and artilicially perplexed terms, sceiii 
incomprehensible. 

Beecher, who was born at Sniies, in CJerniany, in 1^25, 
added considerably to the knowledge of natural bodies. He 
greatly improved the instruments used in the chemical labora- 
tory, and much simplified many of the necessary operations, 
by which he nuu'h tacilitated the researches of future chemists. 
He spent iiiuciiofhis time in visiting mines, and in examining 
mineral bodies. 

As a practical clmmist, his merits are very great : but in 
his writings, the theories by which he endeavours to explain 
the phenomena of nature, and the results of his experiments 
are very much involved in mystery, and where they can he 
understood, they appear to be contiadictoiy, and untrue. 
He supposed that tlicre were five elementary subs^nces, 
watc'r, air, and a vitvifiuhle, an intiammahle, and a nierT^urial 
earth ; he supposed acids to be derived from the union of 
earth and water ; and stones to be the result of the combinations 
of two kinds of earths ; and metals the result of the union of 
the three kinds of earths in various proportions. These are 
dreams and delusions, but do not take from the meiit of his 
discoveries as a practical chemist. 

St-ilil, tluPlVussian, followed the footsteps of the illustrious 
]3ec4^ier. It was the opinoii of these two philosophers, that 
lire (^tcis into the conipoMtioiiuf all iiiliaiiiinable bodies, and 
into metals, and most minerals ; and in that condensed state 
it was called phlogiston, (latent file,) to distinguish it from 
file in its fiee state. They tell us that fire (phlogiston) is 
acJnally a material I'Otly, ami liable to be modified by the 
intUiciiceof ciiTumstances. In bodies liable to burn, it exists 
in a latent state ; place them in circumst.inccs in which com- 
bustion is produced, vou then will behold it, perceive it 
Ojjerate, and feel its iiifiuence. 

Van Jlelinont was aceoiint<;d a magician, and was tortui*ed 
by the Inquisition 1 He first gave the name of frwt to those 
vapours which resemble the air we breathe ; and he illustrated 
his theory by some phenomena of the animal economy, such 
as the suffocation of workmen in mines, the accidents occa- 
sioned by the vapour of charcoal, and that destructive atmos** 
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phere which is breathed in cellars where liquoi's are in a state 
of fermentation. He accounts for several diseases upon this 
principle ; and ascribes the propagation of epidemical dis- 
orders to noxious vapours with which the air is infected. 

The progress of useful chemistry was, however, much irn- 
])c(lc'd about this period, in consequence of its cultivators 
being, to a great extent, physicians; who fondly hoped that 
this science was to furnish the means of explaining all the 
functions of the human body, as well as to account for the 
origin of disease and the operations of medicines. These 
notions bad originated with Paracelsus, and were soon favoured 
by Du Chesne, Mayernc, Mynsicht, and De la IJoe. The 
human body, according to the last named physician, was a 
chemical apparatus, where the heart is excited to action by 
the fermentation of the blood. From the food, digested in 
the .stomaeh, there arise Viipours distilled into the brain, which 
scuds spirits to all the other organs of the body. Diseases 
de])end on lennentations which corrupt the humours. From 
the fluids, in a state of clleiwescence, precipitations, dissolu- 
tions, and riespumatioiis take place, similar to those in a 
hairel of wine Our great Mayow, even, who had some 
glimpse of modern discoveries respecting oxygen gas, sup- 
posed that the inflammable particles of the air insinuated 
themselves into the blood, and produced a sort of vital com- 
bustion witii the sulphureous elements of that fluid, Willis 
framed a pliysiological hypothesis, in which he supposed that 
a continual rxtrieatir)n of igneous vital spirits Was going on 
in the brain : — the blood he considered to ferment like b*jer; 
spasms, he thought, arose from an explosion of salt an|J sul- 
phur in the animal spirit; and scurvy, from a state of the 
blood similar to faded mu.sty wine. It seems, that, in this 
instance, as well as in every other branch of philosophy, the 
liuman mind must run through all the devious tracks in the 
labyrinth of error, before it could decompose the truth. 

Many men, however, rose up towards the termination of 
the 17th century, W'ho made a multitude of discoveries in 
chemistry that tended, in a remarkable degree, to tbe improve- 
ment of several useful arts. 

Lemery's very accurate course of practical chemistry, 
appeared in Glauber’s works had been published at 

different times, from ](i51 to 1661, when his tract, entitled 
Philosophical Furnaces, came out at Amsterdam. Kunckel 
died m Sweden, in 1/02 ^ he had practised chemistry for 
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above 50 years. Having; liad the superintendency of several 
glass-houses, he had an excellent opportunity of making 
many experiments in that way; and enainellers, and ninkei's 
of artificial gems, say that they can depend more on the pro- 
cesses and observations of Kunckcl, than upon those of any 
other author upon the same subjects. 

Hermann Boerhaave, a Icuined physician of the ITnivefsity 
of Leyden, deserves to be noticed as a promoter of chemical 
seieiu i-. He was a native of that city, being horn in l(i(i8, 
and died in I/.'IH. Although not pre-eminently successful 
as an experimentalist in making new discoveries, liis works 
wore ])aiticnlai!y excellent for clearly and eIo(|iicntly e.'^plain- 
ing the whole of tlio chemical knowledge possessed by the 
world in his day. 

Dr. Stephen Hales was a most diligent and acute observer 
of nature, and he deserves as well tor the ingenuity of his 
experiments, and his apparatus, as tor the soundness of his 
conclusions. He particularly directed his attention to the 
physiology of vegetables, and the analysis of the air, and he 
may justly be considered as having prepared the way for 
those brillianl discoveries which were soon about to be 
made. 

The next gieat discoverer in the science of chemistry, and 
who outstripped most of his predecessors, was Dr. Joseph 
Black, (d' the Hniversity of Kdinbiirgh. If we consider the 
immediate importance of the discoveries themselves, or their 
inliuence on*othcr branches of chemistry, they may be consi- 
doi'iijl -IS hn-ming an au'a in the science. His attention was 
first ^lirocted to the change produced upon chalk by the 
Hctioti of fire, (diulk is an insipid body, but when heated in 
the fire, and made red hot, it is changed into quicklime, 
which is highly acrid and Ccaustic, the cause of this change 
was, bcfoic tins time, usually supposed to be the absorption 
of fire ; but Dr. Black ascertained that the weight of the 
chalk w'as greatly diminished ; and that, therefore, the chalk 
instead of having gained an addition of new matter, must 
have parted with what it formerly had. This led to the dis- 
covery of a pcjuliar aeriform fluid, which is combined with 
chalk in its ordinary state, but which is driven off by heat, and 
thus denominated fixed air, and it is that which is now usually 
termed carbonic acid gas. He ascertained that the same 
aeriform body combined with magnesia, or with soda, or 
potash, rendered them mild ; but when it was driven off by 
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heat' they also became acrid and caustic. Dr. Black also 
directed his attention to the subject of heat. He had 
observed, that when snow was melting, although the tempera- 
ture of the ur might for several days be much above the fi^ezing 
point, and although it be so in pools in which there was no 
ice or snow, yet that where the ice or snow was melting the 
thermometer never indicated more than 32o. This led to the 
hypothesis of latent heat, which we have explained under the 
article Caloric ; and he made numerous other discoveries of 
the effects of steam, and of the effects in general which aie 
produced by the conversion of liquors into solids, of solids into 
liquids, and liquids into aeriform bodies. These also are 
noticed in the same article. 

The phenomena of fixed air, now called carbonic acid gas, 
were examined by Dr. Macbridc of Dublin, a chemist, to whom 
society is indebted for improvements in the art of tanning. 
He. verified and farther illustrated all the views of Dr. Black. 
In I7f)^> Di\ Brownrigg communicated important information 
to the Royal Society on the same subject. He remarks that 
a more intimate acquaintance with those noxious airs in 
mines, called damps, might lead to a discovery of that subtle 
principle of mineral waters, known by the name of their 
spirit ; that the mephitic exhalations, termed choak damp, 
he had found to be a fluid permanently clastic ; and that from 
various experiments he had reason to conclude that it entered 
the waters of Pyrmont, Spa, and others, imparting to them 
that pungent taste w'hence they are called acidulie, and like- 
wise that volatile principle on which their virtue chjefly 
depends. In 1 Lane called the attention of the scien- 

tific world to the fact, that iron is dissolved in water im)>reg- 
nated with fixed air. These were highly important discoveries 
respecting this gas, and led the way to the researches of 
other philosophers. 

A new substance also of gaseous nature when free, but also 
usually found in a fixed state, combined with other bodies, 
was discovered by Dr. Rutherford, in 1772. This was nitro- 
gen. He had found that when animals were confined in a 
portion of atmospheric air, they produced fixed or mephitic 
air, and this being removed by a caustic alkaline solution, he 
found the remainder to consist of an air which extinguished 
flame, and destroyed life, though it did not, like carbonic acid 
gas, occasion a precipitate in lime water. 

Dr. Priestley now began to take the lead in scientific research. 
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In 1 Ills attention was drawn to Pneumatic chetnlstry^ !U 
Consequence of residing near a brewery, in which he used to 
niniisc himself with experiments on the fixed air produced by 
fermentation. When he removed from that neighbourhood, 
he was obliged to make the fixed air for himself, and one 
experiment led to another, until he had contrived aconvenient 
apparatus of the cheapest kind. * 

Dr. J*riestley*s first publication was in 1772, when he 
explained the mode of impregnating water with carbonic acid 
gas ; and in 177*^1 his Observations on different kinds of Air,” 
were read before the Royal Society. This paper is full of 
new facts, and in particular he treats of the influence of grow- 
ing vegetables on the purity of the atmosphere. Iti 177^3, the 
Council of the Royal Society presented him with Sir Godfrey 
Copley's medal. Dr. Priestley’s grand discovery, which alone 
would be sufficient to immortalize his name, was that of 
oxygen gas, which he procured from red precipitate and red 
lead. Besides oxygen, he discovered several other gases; 
and was the first who collected ammonia, and sulphurous 
and muiiatic acid, over quicksilver. 

W'hat is particularly remarkable in the character of Priest- 
ley, and W’hich, from its intimate relation to the improve* 
meat of science, must he here noticed, is the extreme 
modesty with which he always spoke of his discoveries, and, 
as it indeed seemed, the surprise with which he himself re- 
garded the importance attributed to their results. Others 
have carefully concealed the agency of chance in their ac- 
qui?ementsS ; Priestley seems to have wished to attribute 
every thing to it. He remarks, with singular candour, how 
ofterf he had thus been favoured without peiceiving it, how 
many times he possessed new substances without distinguish* 
ing them; and he never dissimulates the erroneous views 
which sometimes directed him, and which he only recognised 
by experience. His groat chemical work is, indeed, not a 
series of theorems, deduced one from the other ; it is a sim- 
ple record of his thoughts in all the disorder of their suc- 
cession. 

In 177JI> Bergman, a Swedish chemist, published his 
Opusciila. ife applied himself to analytical chemistry with 
great success ; and his superior mind, rising above theories 
and hypotheses, readily embraced truth as disclosed by re- 
searches, whether In accordance or opposition to precon- 
ceived opinions. M. Scheele still fiirtber extended the 
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boundaries of science. He ivas the discoverer of baryta ; 
also of the method of obtaining citric and tartaric acids, 
and of chlorine ; of the existence of nitrogen in ammonia. 
In his essays on rrussian blue, on milk, on the acid matter 
of fruits, and on ether, he has shewn great skill as an ana- 
lyst, and great invention as an experimental chemist. He 
ohUined oxygen and nitrogen independent of any knowledge 
of the prior discoveries of I’riesllty and Rutherford. 

The next liighly inipoitant discovery, was that of the 
propel ties of hydrogen, and the composition of water, by 
C’fivencJish. This philosopher, who, fiom the time when he 
commenced his scientific career, is said to have never wasted 
a minute of his life, or even uttered an unnecessary word, 
had, as early as the year and previously to the more 

minute and aeciirate discoverie.s of Priestley, sustained, in a 
paper read to the Royal Society, the following propositions ; 
The tur is not an element ; there carist several species of airs 
cssentialip different ; in which he shewed the chief proper- 
ties and qualities of what was then called fixed air. His 
memoirs may, indeed, be considered us the basis of the re- 
searches of Priestley. After this, the next very import^int 
discoveiy of Cavendish was that of the composition of the 
nitric acid, of which chemists had previously had only some 
vague conceptions. It was at this time that Herthollct was 
making his d'seoveries of the composition of ammonia, shew- 
ing it to he formed of hydrogen and azote. The whole of 
the dirscoveries of Cavendish are described in » few pages, 
hut we must not measure their impuitance by the space their 
history occupies. * 

Contemporary with Priestley, flourished that ilhisrtious 
votary of chemical science — the ill-fated havoibier, wdio 
reformed the chemical iiomeiicluture, which before tlnit time 
was in a most confused state. His chief discoveries and con- 
tributions to the science of chemistry, consist in his pioving 
that what had been called juved air, consists of oxygen and 
carbon ; and by demonstrating the similarity of the results 
of the combustion of the diamond and charcoal, he showed 
the probability of the identity of those two apparently dis- 
siinilnr bodies. He ascertained tlic exact proportion of the 
constituents of the atmosphere, and he was the founder of 
the theories of combustion and of acidity, which were gene- 
rally adopted until some later discoveries shewed their 
insufficienav and oartial incorrectness. ^ 
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Fourcroy also lived at the same period, and though the 
high reputation which this chemist attained, depended chiefly 
on his brilliant talents as a public lecturer, he must also be 
mentioned amongst the discoverers of interesting facts in this 
science. Cavendish had shewn, that the combustion of 
hydrogen gas produced water ; but the water obtained by his 
process was always more or less mingled with nitric a^id, 
which furnished the opposers of the theoiy of Cavendish, 
with an objection that they thought decisive. Fourcroy 
obtained pure water, by operating in a slower manner, and 
he shewed that the acid resulted from some particles of 
azote, (always mingled with the oxygen,) which burns with, 
the hydrogen, when the combustion is too rapid. He also 
discovered several compounds which detonate by simple per- 
cussion, all of which are composed of oxygenated muriatic 
acid, (according to the older nomciiclatiiie,) and some 
combustible body. 

Profiting by the discoveries of Priestley, in respect to the 
gases, Fourcroy uas enabled to give new piecision and ex- 
actness to the analysis of mineral waters. He was engaged 
in experiments with platinum, at the same time with IVlr. 
Tennant and Dr. W'ullaston, and made some discoveries 
which were common to them. He was especially skilful in 
the analysis uf metals, and when the property of the churches 
in France, was destroyed at the Kevolution, he shewed how 
the copper ot the hells might be sepaiated from the tin ; 
and thus, ai& alloy ot use only tor the specific purpose to 
which it had been applied, was rendered profitable to arti- 
zans. He was al.'jo the founder of the modern and improved 
modd^ of analysing vegetable substances, and was one of the 
first who discovered in them the existence of albumen ; and 
pointed out how useful chcmistiy might be to politicians, 
by shewing the relative nutritive propel tics of diflerent 
vegetables. His application of chemicul analysis to animal 
matters, was not less exact and important, by the results to 
which it conducted ; this was especially the case in regard 
to the more accurate knowledge ot the composition of urinary 
calculi. One of the most curious facts which he discovered, 
was presented to him in at the burial-ground des In- 

nocent, at Paris. The French government having resolved 
to suppress this source of infection, which, for many ages, 
received the bodies from the most closely peopled part of 
the capital, ordered, not only that no burials should hence^ 
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forlh be made there, but that the bodies already deposited 
there, should be transferred elsewhere. On proceeding to 
effect tins removal, a great part of the bodies was found 
transformed into a white, fatty, and combustible substance, 
similar, in its essential ]>ropcrties, to spermaceti. A thorough 
investigation of the circumstances, and the comparison of 
sonfe analogous facts, shewed that this change takes place 
ill all animal matters, preserved from the contact of the air, 
in damp places. This discovery has already been taken 
advantage of, by artiticially converting animal matters not 
adapted for food, into a substance fit for excellent candles. 

At a somewhat later period flourished Morveau, the 
great purifier of hospitals, ships, and prisons ; Chaptal, 
the promoter and the historian of the arts in Fiance; 
Tennant, the discovcier of the true nature of diamond; 
Wedgewood, the inventor and manufacturer of English porce- 
lain ; J)r. Franklin, the discoverer of the identity of lightning 
Avith the clcctiic fluid ; and Dr. Watson, the friend of science, 
and the historian of the arts in England. 

Chemistry Avas now in a rapidly improving condition. 
Throughout Britain, and the continent of Europe, this 
science Avas studied with avidity by numberless votaries, 
who Avere every day starting into existence. In France, the 
revolution spurred thousands on to chemical cnterpiisc ; and 
the energies of that nation were amply remunerated by 
plentiful stores of sugar from beet-root ; of saltpetre from 
common dung-hills; by the culture of Avoad, ‘and by the 
produce and manufacture of almost every article of lui^pry 
and necessity, Avith which they were formerly supplied^rom 
tropical colonies. 

The French, and other chemists of the present period are 
so numerous, and their number is daily so much on the in- 
crease, that our limits are too small even for their names. 
Still we must find room for those of an Orfila, Cadet, Vau- 
qiielin, Fainienticr, Berthollet, Guadet, Arago, Biot, Thcnard, 
Caventou, and Gay Lussac, the eluboiatc analytical re- 
searches of every one of whom, have tended so much to the 
advancement of natural science. In looking towards Russia, 
We cannot forget the name of Kirchoff, the converter of 
starch and other substances into sugar; nor when turning 
towards Sweden, that of Berzelius, the chemical meteor of 
the north, who has thrown so brilliant a light over the whole 
hemisphere of chemistry ; or to Denmark, Avhere M. Oersted 
has paved the Avuy for determining the mystevious cause of 
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-the pheilotnena of map^nctLsm. Volta, Galvani, and Morrichinl^ 
in Italy, have iitade discoveiies which endear their names to 
theii jcllow lahonrcis in the field of philosophy : whilst Hare, 
bilKrriaii, and others, in Aiiieiiea, have jnoved to Kuropenns, 
titat vvlicn the tree of science is tiansplanted across the Atlantic, 
it is capable ot takinij as him a root as in its native .soil. 

lint It was reserved tor the liriti-*!! ell^■n!i^t to make those. 
ie>earches which have tended, in llic “icilest deirree, to pro- 
mote the hajijiiness and comhn t of m.mkind. The energies 
f(ivca to the steaiii-erij^iiie, by W it { and Jioiilton, ]ia\ c created 
a great revolution in the CjuantiH' ot inanufactuies piodiiced, 
ami ot minerals dug from tlic bowels of the eailli, in a given 
period of time. The ilhiininalion by gas-lumps, a pnncij)lo 
invented in Ihigland, and brought into piactiee by Winsor, 
has given a now character to oiir •'ticcLs ind tuwms. 

In ennineraling the chemisls o( Ihit.iin we arc cipially 
limited. The names of Higgins, Ihuiiy, Murray, 'rhomsoii, 
Leslie, Brew'ster, Nicholson, Wollaston, Pepys, Chihiien, 
Dalton, Kiiuvaii, and the three Davys, aie tamiliar to all; 
hilt it is by the truly fortunate diseoverics of Sir Humphrey 
Davy, President of the Koyal Society, that the glory ot this 
country lor science has been chiefiy upheld. This philosopher’s 
decomposition of the alkalis and earths ; and his discoveries of 
aiibstanccs new to chemists, and to the rest of the woild, 
by means of a subscription galvanic battery, have fixed on him 
the admiration of the public ; whilst his constiuction of the 
safety-lamp,* has tlirown around him the halo of scientific 
philjj^inthropy. 

Thp establishment of the lloynl Institution, and other 
cheiitical, mineralogical, and geological schools throughout 
Btitaiii, has tended greatly to the did'iision of science; so 
much, indeed, are these institutions appieciated, that 
chemistry is now becoming a common branch of education. 
It is no longer considered merely in a medical point of view, 
nor restricted to some fruitless ellbrts upon metals ; it no 
longer attempts to impose upon the credulity of the igno- 
rant, nor alfects to astonish the simplicity of the vulgar, by its 
wonders ; but is content with explaining the phenomena of 
nature upon the piinciples of sound philosophy. It has 
shaken oil' the opprohium w'hieli had been thrown upon it, 
from the unintelligible jargon ot the alchemists, by reiTaling 
all its secrets, in a language as clear and as common as the 
nature of its subjects and operations will admit. 
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roducPtl to a rrgulai-ity of fifUTc. Tlic 
salts it fonas are distinguished by 
their great solubility ; their decom- 
poMtion by tire, which carbonizes 
thc'Tn ; tlie spontaneous alteration 
ot their solution ; and their decom- 
position by a great number of acids, 
which extricate from them the 
acetic acid in a concentrated state, 
it unites likew'ise Avith most of tlic 
metallic oxides. 

With barjtes the saline mass 
formed by tlic acetic acid docs not 
crystallize ; but, v'ben cA'aporated 
to dryness, it deliquesces by ex- 
posure to air. 'J'his mass is not de- 
composed by acid of arsenic. By 
spoutaueous oiwporation, however, 
it will crystallize m tine transpa- 
rent prismatic needles, of a bitter- 
ish acid taste, which do not dcli- 
<l«esce Avhen exposed to the air, 
but rather effloresce. 

With potash this acid unites, and 
forms a deliquescent salt, scarcely 
crvstallizable, called formerly fo- 
liated earth of tartar, and regene- 
rated tartar. The solution of this 
salt, even in elosely stopped ves- 
sels, is spontaneously decomposed : 
it deposits a thick, mucous, tloccu- 
lent sediment, at first gray, and at 
length black ; till at tlie end of a 
few months nothing remains in the 
liquor but carbonate of potash, ren- 
dered impure by a little coaly oil. 

With soda it forma a orystallizablc 
salt, which does not deliquesce. 
This salt has very improperly been 
called mineral foliated earth. Ac- 
cording to the new nomenclature it 
is acetate of soda. 

llie salt formed by dissolving 
chalk or other calcareous earth in 
distilled viTW'gar, formerly called 
salt of chalk, or fixed vegetable sal 
amniouiao, and by Bergman calx 
acetata, has a sharp bitter taste, ap- 
pears in the form of crystals, re- 
sembling somewhat ears of corn, 
which remain dry when exposed to 
the air, unless the acid lias been 
superalutndant, in which case they 
deliquesce. By distilling without 
addition, the acid is separated from 
the earth, and appears in the form 
of a white, acid, and inflammable 
vapour, which smells like acetic 
ether, somewhat cmpyrcumatic, and 
which condenses into a reddish 
hrown liquor, 
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This liquor, being rectified, is 
very volatile and inflammable : upon 
adding water it acquires a milky 
appearance, and drops of oil seem 
to swim upon the surface. After 
tills thick oil. When tiiis earthy 
salt is mixed with A solution of 
sulphate of soda, and exposed to 
heat, a reddish brown liquor re- 
mains behind in the retort, and a 
black careous earth is precipitated 
along with the sulphuric acid ; the 
acetic acid uniting with the soda, 
makes a crystallizable salt, by tiie 
calcination of which to whiteness, 
Ihe soda may be obtained. I'his 
acciMc calcareous salt is not soluble 
ill spirit of wine. 

Of the acetate of strontian little 
is known, but that it has a sweet 
taste, is very soluble, and is easily 
decomposed by a strong heat. 

llie salt formed by uniting vine- 
gar with ammonia, culled by the 
various names of spirit of Miiule- 
reiiis, liqmd sal ammoniac, acetous 
sal ammoniac, and by Bergman al- 
kali volatile acetatum, is generally 
in a liquid state, and is commonly 
believed not to be crjstallizabh*, as 
in distinction it passes entirely 
over into the receiver. It never- 
theless may be reduced into the 
form of small nei'die-shaped cr\a- 
tals, when this liquor is e\apurated 
to the consistence of a sjrup. 

Westeiidorf, by adding bis con- 
ceiilrated vinegar to ^drl)onate of 
ammonia, obtained a pelluc'd li- 
quid, wliich <lid iifit cryMtcilliT'e ; 
and vvliicb by distillatiiiir was to- 
tally expelled from the re^rt, 
leaving only a white spot. In the 
receiver under the clear fluid a 
transparent saline mass appeared, 
which being separated from the fluid, 
and exposed to gentle warmth, 
melted and threw out ahundance of 
white vapours, and in a few mi- 
nutes shot into sharp crystals re- 
sembling those of nitre. These 
crystals remain unchanged while 
cold, but they melt at 120", and 
evaporate at about 250". llioir taste 
at first is sharp and then sweet, 
and they possess tiie general pro- 
perties of neutral salts. 

With magnesin the acetic acid 
unites, an<^, after a perfect satura- 
tion, forms a viscid saline mass, 
iike a solution of gnm arable^ 'whick 
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iloes not shoot into crystals, but 
remains doliquoscciit, has a taste 
awiicfish at first, and aftor-wards 
bittiT, and is snliibh} in rpint of 
Wine. The acid of this saline niis« 
m.iv bo bj distill.it'oii 

mthout .ult'ition. 

Glucine is re.i'lily dissol’ ed by 
acetic .n’id Thi.^ solution, as Van- 
quoliii ijifonns ns, does not er>st il- 
lize , hut is reilneed liy C’. .‘poritiOii 
to .1 f'uniJii\ siibstaiici*, wliah sl‘.m’lv 
b(*comes dry and britih', ret.iiinrif' 
a kind of ductility tor a lonj; time. 
Itlifis a «.iccliAi i*u* and prett', dvonp 
ly .istrinpent taste, in ulnch t1i.it ol 
■viiiefjir iioweier i^. dis'iiifrtnsli.ihie. 

Vttria dissfilvi’-' iivulily in ucotir 
acid, and the snintinn Mfids b'^ eva- 
poration eij stats of .icotate of 
ytti la. These liavc* eommonlv the 
form of tliie'v six sided plates, and are 
not altered hy I'xpe mre to the air. 

Aluiiiiiu', obtained b> hodiiq'alnm 
’with alk.ili, and ei'.ilcin.ited h> di- 
Restiii}? in an alkainie lixiviinn, is 
dissolved by distilleii 'leetrar la .i 
■very inconsiderable quannlN. A 
eon.sideraMe qn.iritiU of the earth 
of alum, pieeqnt.ited by alkali, and 
od'ilcorafed by hot watm* in Mar- 
graaf's manner, is soluble in vine- 
gar, and a tvintish saline mass is 
then obtained, which is not cr>.s*tal 
li/..i1)lc. t'Voin this mass a coiircni 
tr.ited acetic .icid ni.iy bo obtained 
by distillation. Oi to a boiling so- 
lution of a'.am in ■water gr.ulnallv 
add a solntinn of aeet.ite of lead fill 
JiA fill tiler preeipit.ite ensues. Tlie 
nulphato of lead hiving subc>ided, 
de»aiit the supei n.it<int liquor, eva- 
porate, and the acetate of alum 
may he obtained in small needle- 
shaped crystals, having a strong 
styptic and acetous taste. This salt 
is of great use in dying and calico- 
prmtiiig. Sec Ai.uviim. 

Acetate of zircone maybe formed 
by pouring acetic achl on newly 
precipitated zircone. It has an as- 
tringent taste. Tt does not cry.stal- 
li/,e ; but, when evaporated to dry- 
n(*ss, forms a powder, which doivs 
not iiUr.ict moisture trom the air. 

It is -very soluble both in water^and 
alcohol ; and is not so easily de- 
composed by heat as nitrate of zir- 
coiie. 

The acetic acid has no action 
upon siliceous earth ; for tho nee- 


dle shaped crystals observed by 
Durand e in a mixture of vinegar 
WMth the earth precipitated from a 
liquor of dints, do not prove the 
.sohihility of siliceous earth, as Leon- 
liardi observes. 

C.inceriiing the action of vinegar 
on alcoliol, see Km Kit. This acid 
has no ehi ct upon fat oils, except 
that u’l.-n cli.stilled togethe^^ some 
kiinl ol mixtiire t.ike.s place: as 
tin; ^^h/• Ko/.ier objerves. ^lelther 
doe- d.. tilled vnn-gar .'ii't upon <*s- 
M‘iit:.il ml'.; but We'.teudorrs con- 
Cf I't’-.i.inl ill id dissolved about a 
sivtli part of oil of rosemary, or 
one half it.«. v . <ght of camphor ; 
vvliich latter suliitlon w.is iiifiain 
nuble ; ainl the camphor was pre- 
€:iinl.itevl limn it by adding wat*‘r. 3 
Viiieg.!. dissolves the true gums, 
and [Miily the gum rosins, by 
means ol digestion. 

Hoeih.iavo ooierves, that vinegar 
by long boiling dissolves tlie flesh, 
cartilages, bones, and ligaments of 
animals. 

Acids are of grent iinporhince in 
till* science ol chemistry, trom their 
power of lie <011 mg (virtlH and me- 
tals, .«ul from ibe ini^uy compounds 
which they form. Their pi oper lies 
m.iy he .stated to be ' — 

J. 'I’hey are ..our to tho taste. 

2. 'riu*y eoiel me with water in 
evorv proportion, and lu doing so 
great he.-it is eiolved, and the bulk 
111 the two iiqiiid'’. is condensed. 

3. 'I’hey eliango purple vegetable 
colours t ) red. 

4. 'nieyunili* with metallic oxides, 
alkalis, and eaitli., and form salts. 

The quantity of alk.ili which an 
acid will ^atura1e is a good rule of 
estimating its power. 

iMaiiy of the acids are formed hy 
the union of owgcui with some 
other siibstatiee called a base ; thus 
oxygen and sulphur form sulphuric 
arid. It was a tavourite theory of 
Lavoisier that all acids thus 

formed, and th.it tlieir power de- 
pended upon the ciuantity of oxy- 
gen w'hii'h they eontuiiied ; but it 
has been found that this is not a 
good criterion. 'J'he muriatic acid 
has been found to contain no oxy- 
gen, and to convi-t merely of a 
substance called chlorine and hydro- 
gen ; the pi'us.sic acid consi.sta of a 
ba.so called c>anogen and hydrogen. 



with no oxygen. In many others 
there is no oxygen. A substance, 
therefore, to be entitled to be called 
an acid, only requires to possess 
the propertn's already explained. 
The properties will be gi'veii under 
their different names. 

A* iniriARr^x signifies capable of 
being converted into an acid. The 
siiTistiiiicei are sometimes termed 
7fi(infif\ and acidi/iuble bases. 

All Ill'Ll, signilie.s a liltlc acid, 
and IS applied by tlw I'^rench to 
such salts as supertartrato of pot- 
ass, winch contain such an (‘xcess 
of acid as to manifest acid pro- 
perties. 

Ai iiNOi.iTE, a mineral, of which 
there arc three varieties, the crys- 
tallized, the asbestnus, and the 
glass\. The latter con.Hjst.H of: — 


Silica 

50*0 

Jame 

!)*75 

Md.guc.‘'ia . . . . 

19*25 

Gxule of iron . . . 

11*00 

vMiiiuina . . . . 

0-75 

OMde of nuingsiiesc 

0*50 

Oxide of chroiuiiim . 

3*00 

Potass 

0.50 

Moisture . . . . 

6*00 

Le&s 

0*25 


100*00 


A 1)1 MS NT is a word used in.stead 
of diamond ; .ind, ni some old au 
ttiors, it is al -o employed instead 
ot magnet. 

A II VI \ M- 1 > 1. S r 1 a. This stone, 
wh-ich eome*t to U'^ from the peiiin- 
siil.i of Hither India, .ind also from 
C'tiuia, has not engaged the atteii- 
ti m of ihe chemic.il world till within 
a few 3 ears pa-^t. It is re.niarkable for 
it*i ext’^enie hanlne''.’, which ap- 
prnaehi's to that of the diamond, 
and by virtue ef which property it 
is used for polishuig gems. 

Two varieties of tliis stone are 
known in Europe. 'ITie first cornea 
from China, it ii crystallized m 
six-sided prisms, without pyramids, 
the length of which varica from 
half an inch to an inch, and their 
thickness is about three quarters 
of an inch. Its colour ia gray of 
different 8hade.s. The larger pieces 
are opaque ; but thin pieces and 
the edges of the prisms arc trans- 
parent. Its fracture is brilliant, 
and its texture spathose ; which 


causes its surface to appear lightly 
striated. Its crystals are covered 
with a very fine and strongly ad- 
herent mist of plates of silvery 
mica, mixed with particles of red 
fel-spar. A yellow superficial co- 
vering of sulphate of iron was ob- 
served upon one sp< cimtm. 

Thi.s stone is .so hard that it not 
only cuts glass as easily as a dia- 
mond, but likewise marks rock 
crystal and sever.il other hard 
stones. Its specific gravity is 3.710. 

Small crystalline grams of mag- 
netiral ferruginous calx are occa- 
sionally found in the adamantine 
spar of China, which may be sepa- 
rated by tht; magnet when tlio 
stone is pulverized. 

The second varn;ty, which comcB 
from India, is called corundum by 
the inhabitants of Jloiiihay. It dif- 
fers from the former by a white 
colour, a ti'xture more evidently 
spafhosc, and lastly, because the 
grains of magnetical iron are 
smaller than in the former .sp(*ri- 
mens, and an* not interspersed 
through its substance, but only at 
its siirfaci*. 

From its hardness it is extremely 
difficult to analyze. M. Chenevix, 
by repeatedly heating it red hot, 
and tnen phingittg it into cold water, 
caused it to appear li.-isured in every 
direction. He then put it into a 
steel mortar, abnut^^hrec* quarters 
of an inch in diameter, and three 
iiiclieH deep, to w'hich a steel pestlo 
was closely titled. A few blows on 
the pestle caused it to criimtu^*, and 
the fragments were then easily re- 
duced to an impalpable powder by 
an agate pe.stlc and mortar. This 
powder w;vs fused in a crucible of 
pl.-itiniiiii with twice its weight of 
calcined borax, and the glass was 
dissolved by boiling in muriatic acid 
about twelve hours. The precipi- 
tates from this solution being exa- 
mined, a specimen from China was 
found to give from 100 parts, 86.50 
of alumina, 5.25 of silex, 6.50 of ' 
iron : one from Ava, alumina 97, 
silex 6.5, iron 4.5 : one from Ma- 
labar, alumina 86.5, silex 7, iron 4 : 
one from the Carnatic, alumina 91, 
silex 5, iron 1.5. 

The Rev. Mr. W. Gregor ana- 
lyzed a specimen from Thibet, in 
the collection of Ux, iUshleigh/ 
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a gare bim alumina 81.75, ailex 
«.l25, oxide of titanium 4, water 
0.937, but no iron. 

This stone has been said to haye 
been found in difieroiit parts of 
Europe, and near Philadelphia, in 
America ; but most, if not all, of 
the specimens have proved not to 
be the adamantine spar. Lately, 
however. Prof. Pini has discovered 
a stone in Italy, the rhdrartera of 
which, M given by him, agree witli 
those, of the adman tine spar. 
AiiHi^sinjN, or Con ks ion, is the 

E ovver by which the particles of 
ndiea are held togcUier. VVilhont 
such a pow'er, all bodies would fall 
to pieces, and lesolve themselves 
into the primary atoms of w'hicli 
they arc compoi«cd. 'I’he dimitin- 
tion ot temp<‘ratiire cau.se.s the par- 
ticles of bodies to adbere more 
firmly together, and tin. increase of 
teinperaturi' iiidki'S them more 
•)asiL> si'parated : thus w'.iter below 
a certain tempiTtitiire, or 32**, is 
solid , -dhove that temperature, is 
fiuid ; and, if he.ited to 212", is con- 
verted graduullv into steam. The 
absolute torce of roln‘sion in solids, 
is estimated by the weight neces- 
sary to pull them asunder. The 
cohesiie power of metals is much 
increased by wire drawing, rolling, 
and hammering them. Air. Heiinic 
made: a number of experiments, in 
order to ascc|^taiii the strength or 
cohesion of a variety of bndh's em- 
ployed in the various arts of life. 
His mode of doing this was to de- 
termine what weight wm.s necessary 
in order to crush a cubical inch of 
these difiercut bodies. The result 
of lus experiments was as fiiHows : 

Ibs.av. 

Elm 1284 

American pine ItiOO 

Wliite deal 1928 

English oak 386U 

Ditto of five inches long, slip- 
ped with ‘^572 

Ditto of four inches, ditto 5147 

A prism of Portland stone, 
two inches long .... 805 

Ditto statuary marble . . . 3216 

Craigleith stone 8088 


Cubes of inch. 


Chalk. 


Sp. gr. 

— iwr 


Sp.gr. Ib.av. 
Brick of a pale red co- 
lour 2.085 1265 

lloe-.Ntone, CJouccsti r- 

sbire — 1449 

Red brick, mean of two 

trials 2.108 1817 

Yellow face baked Hani- 
mersimth paviors, 3 

times — 2254 

Burnt ililto, mean of two 

trials — 3243 

Ktou' bridge, or fine brick — 3864 

J)e* by grit, a red friable 
sand-.stune .... 2.316 7070 
Derb> grit from another 

quarry 2.428 9776 

Killaly white free-stone 
not .stratifuMi . . . 2.423 10264 

Poitlaiul 2.428 10284 

Craigleith, whitt: free- 
stone 2.452 12346 

A ork.shne paving, with 
the strata .... 2..’j07 12866 
Ditto, against tin* strata 2.507 12856 
VVlute statuary marble, 
not veined .... 2.700 13632 
Bramley-Fall sandstone, 
near Leeds, w ith strata 2.506 1.3632 
Ditto, against strata . 2. .006 1 :m>. 32 
(•ornisli granite . . . 2.662 14J02 
Dundee sandstone, or 
breccia, two kinds . 2.530 14918 
A two iin5h cube of Port- 
land 2.423 11018 

Craigleith, with strata . 2.452 15.560 
Dev onshire red marble, 
variegated .... — 16712 

Compact lime.stone . . 2.584 17354 
Peterhead granite, hard 
close-grained ... — 18636 

Black compact lime- 
stone, Limerick . . 2.598 19924 

Purberk 2.599 2961 0 

Black Brabant marble . 2.697 20742 
Very hard fri*c-stonc . 2.528 21254 
White Italian veined 

marble 2.726 21783 

Aberdeen granite, blue 

kind 2.025 24556 

Cubes of dUTerent metals of 4th inch 
were crushed by the following 
weights : 

Cast iron 9773 

Cast copper 7318 

Fme yellow brass .... 10.304 

Wrought copper 6440 

Cast tin 

Cast lead 

Bars of different metals, six indies 
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lonp, and a quarter of an inch 
square, were suspended by nip- 
ptsrs, and broken by the following 
weights : 

Ib.ar. 

Cast iron, 1inri/.ontal ... 1 lOfi 

Ditto, vertical 121B 

Cast hteel, previously tilted . 8391 

ll)i>ten*d si rid, redwed by 

tfie hanviirir 8322 

Slioar stt‘el dillo .... 7977 

Swedish ii'dii ditto .... 4504 
Kiighsh iron ditto .... 3492 
Hard gun metal, mean of two 

trials 2273 

Wrought copper, reduced by 

haimner 2112 

Cast copper 1192 

I’ine yellow brass . . . 1123 

('ast tin 296 

Cast lead 114 

It deserves to bi* kept in mind 
that there is a eonsidorable difFer- 
euce (it eohesion in different por- 
tions of substances bearing tlie same 
name ; and that accordingly whilst 
the above, or any other similar ta- 
hie, affords a general idea, it cannot 
be rigorously applied m all cases. 
In regard of Swedish and Eugii^ih 
iron ill particular, tlio results of ex- 
periments pertormed witli very 
great care have differed from those 
of Mr. Itennie. TIuls Mr. lleimic 
gives 

Knglish iron - - 348.38 

Su edish iron - - 449. ,34 
Hut Count Sirkletigen gives as fol- 
lows : 

English iron - - 34S.38 

Swedish iron - - 549.2.5 
which is a very great difference. 

Ill ropes, conipohed ot vegetable 
or animal substances, then* will be 
a still greatt'T diversity of result in 
different trials. 

According to Count Sicklengen 
the relative tenacity or cohesive 
power of the following metals is 
Gold - - 150.935 

Silver - - - 190.771 

Platiiia - - 262.361 

Copper - 304.696 

Soft iron - 362.929 

Hard iron - . 559.880 

Of the CAUSE of the adhesion of 
bodies we are unable to give any 
certain account. Most writers have 
ascribed it to some innate affection 
of matter, lliia opiniou is coni' 
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bated by Sir Richard Phillips. Who 
ascribes it to the forms of the atoms 
concerned. 

Adhesive Slate. Vide Clay. 

Adu'Oceke. llic attention of 
chemists has been much excited by 
the spontaneous conversion of ani- 
mal matter into a substance consi- 
derably resembling spermaceti. The 
fact has long been well known, and 
is said to have been mentioned in 
the works of Lord Jlacoii. On the 
occasion of the removal of a very 
great number of human bodies from 
llie ancient biirying-place des In- 
noceiis at Paris, facts of this nature 
! were observed in the most striking 
manner. Fourcroy may be called 
the scientific discoverer of this pe- 
culiar matter, as well as the sapo- 
naceous ammoiiiacal substance con- 
tained in bodies abandoned to spon- 
taneous destruction in large masses* 
Tliis chemist read a memoir on the 
subject m tlie year 1789 to the 
Royal Academy of Sciences, from 
which I shall abstract the general 
contents. 

At the time of clearing the before 
mentioned burying-place, certain 
philosophers were specially charged 
to direct tlic precautions requisite 
for securing the health of tlio work- 
men. A new and singular object of 
research presented itself, which 
had been necessarily luiknown to 
precedini^ chemists. It was impos- 
sible In foretel what*hiiglit be the 
contents of a soil overloaded for 
successive ages with bodies re- 
signed to the putrefactive p^cess. 
This spot diflered from common 
burying grounds, where each indi- 
vidual object is surrounded by a 
portion of the soil. It was the 
biirying-ground of a large district, 
wherein .succe.ssive generations of 
the inhabitants bad been deposited 
for upwards of three centuries. It 
could not be foreseen that the en- 
tire decomposition might be re- 
tarded for more than forty years ; 
neither was there anv reason to 
suspect that any remarkable differ- 
f*nce would arise from the singu- 
larity of situation. 

The remains of the human bodies 
immersed in this mass of putres- 
cence were found m three different 
states, according to tlie time they 
bad been buried, the place they oc- 
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cupied, aTid their relative silxiatious 
\eith rt'giird to «*ach other. The 
, most ancient were simply portions 
' of bones, irregnlarly dispersed in 
. the soil, which had been trcquently 
' disturbed. X second state, in cer- 
tain bodies which had always b*‘en 
iusulatee, e^hibited the skin, the 
; ^nuach* I, tendons, and apoueuro'«es, 
dry, brittle, havd, more or less gray, 
and similar to ^hat are called 
imnninies in certaiii caverns where 
this change has been observed, as 
in tin* catacombs at Home, and the 
vault of the (’ordeliers at Toulouse. 

'ilie third and most singular state 
of these soft parts was observed in 
the hodif‘s which filled the common 
graves or reposilories. Hy this ap- 
pellation are understood cavities of 
thirty feet in depth and twenty on 
each side, vhicli wen* dug in the 
biirying-groiiiid of the Innocents, 
and wer<' appropriated to contain 
tlie bodies of the poor ; which were 
placed in very close rows, each in 
its proper wooden bier, 'l^e ne- 
cessity lor disposing a great number 
obliged the men charged with this 
employment to ari.'uige them so 
near each other, that these cavities 
might be considered, when tilled, 
as HU entire mass of hiinian bodies, 
separated only liy two planks of 
about half an inch thick. Hach ca- 
vity contained between one thou- 
aaud and fifteen hundred. When 
one common ^rave of this magni- 
tiuh* was filled, a i-overing of about 
one foot deep ot c.irth was laid 
upon jt, and another excavation of 
the jraiue sort was. made at home 
distance. Kieli grave remained 
open about three years, which was 
the time required to till it. Ac- 
cording to the urgency of circnm- 
atances, the graies were again 
made on the same spot, after an 
interval of time not loss than hfteen 
years, nor move than thirty. Ex- 
perience had taught tlie workmen, 
that tliis time was not siifficiiuit toi 
the entire destruction of the bo- 
dies, and had shewn them th*.* pro- 
gressive changes which torm the 
object of Mr. Vourcroy’s memoir. 

I'he first of these largo graves 
opened in the presence of this che- 
mist, had been closed for lifteeii 
years. I’he coffins were in good 
preservation, but a Uttlo settied, 


and the wood (probably deal) had 
a yellow tinge. Whrti the covers 
of Mweral were taken oil, tlie bo- 
dies w’eve observeil at the bottom, 
leaving u coirddc-rabh* distance be- 
tween their huiiace and the cover, 
and flattened as il they had suffered 
a strong lotnpression. 'fhe linen 
which h.nlcoi eri*d them was slightly 
adherent to the bodie*. ; and, With 
the form of the different regions, 
exhibited, on reiiiovim; the linen, 
iioibiiig but iriegular musses of a 
soli ductile matter ot a gray white 
colour. I'hese masses environed 
the bones on .ill hides, winch had 
no solidity, hut broke by any sud- 
den pressure*. I’lie appearance of 
this matter, ith obvious composition 
and its holtness, resembled ( ommoii 
white cheese ; and the rc-cmblancc 
I was more striking from tin* print 
which the threads of the linen h.icl 
m.ide upon its surface. Tins white 
substance yielded to the touch, and 
became solt when rubbed for a time 
between the. jfnigors. 

No very ofleusivo sm(‘ll was 
emitted from these bodies, llie 
novelty and singularity ot the spec- 
t.icle, and tin* example, of the grave- 
diggers, dispelled every idea either 
of disgu<.t or apprehension. Th(‘8e 
men asserted that they never found 
this matter, 1>> them called gmy 
(fat), III bodies inferred alone ; hut 
that the accumulated bodies of flio 
common graves only were subject 
to this change. On a very atten- 
tive examination of a number of 
bodies passed to this slate, Mr. 
Fourcroy remarked, that the con- 
version appeared in different stages 
of advancement, so tluit, in various 
bodies, the fibrous texture and co- 
lour, more or less red, were dis- 
cernible within the fatty matter ; 
that the musses covering the lionc*s 
were entirely of Ihu same nature, 
otfcrmg iriilistiuctly in all the re- 
gions a gray substance, for the 
most part soft and ductile, some- 
times dry, always easy to be sepa 
rated in porous fiagments, pene- 
trated with cavities, .iiid no longer 
exhibiting any traces of membranes, 
muscles, tendons, ve.ssels, or nerves. 
On the first inspection of these 
white masses, it might have been 
concluded that they w'ere simply 
tile celluliir tissucj the compart- 



ments and yesicle5{ of yrhich they 
Tery well reproaented. 

By cxamuiin}; this substanrc in 
the diffcTiJnt regions of th«' body, it 
'was found that the is particu- 
larly disposed to Ibis remarkable 
aitcrutioii. It was afterwards piT- 
ceived tliat the ligaments and ten- 
dons no longer existed, or at least 
had lost tbeir teiiiicily : so that the 
bones were loitirely UMsiipporlod, 
and h*tt to the action of tlieir ow'ii 
W'eight. Wlience their relativi* 
places w'erc prcservi'd in a certain 
degree by mere juxl.tposition : the 
least effort la ing siilffcietil to sepa- 
rate theni. The gra\ e-diggers avail- 
<;d thenisc'hes iit tins eu-cii’iistaiicc 
in th(J removal of the tiedies, for 
tliey rolled them up from head to 
feet, and hy that means separated 
from each other the evtreinitics of 
the bones, which had tormevly been 
articulated, la all these bodies 
which W'ere changed into the fatt> 
matter, the aLdominal ca\ity had 
disappeared. 'Hie teguments and 
muscles of this legion being con- 
lerted into the v. lute matter, like 
tlie other soil pai ts, had subsided 
upon the ^citebral column, and 
were so fl.'.ttened as to leave no 
yilac(‘ for the viscera, and accord- 
ingly there was scarcely ever any 
trace obsei ved in the almost obli- 
terated cavity. Tins observation 
W'as lor a long time matter of asto- 
nishment to the investigators. In 
vain did they seek in the greater 
number of bodies the place and 
substance of the stomach, the in- 
testines, tlie bladder, and even the 
liver, the spleen, the kidneys, and 
the matrix in females. All these 
viscera were confounded together, 
and for the most part no traces of 
them were left. Sometimes only 
certain irregular masses were found 
of the same nature as the white 
matter, of different bulks, from 
that of a nut to two or three inches 
ill di:uTiet(‘r, in the regions of tlie 
liver or of the spleen. 

The thorax likewise offered an 
assrunblage of facts no less singular 
and interesting, 'llic external part 
of this cavity was flattened and 
comprc'ssed like the rest of the or- 
gans ; the ribs, spontaneously lux- 
ated in their articulations with the 
^ortebrse, were settled upon the 


dorsal column ; their arched part 
left only a small space on each side 
between them and the vertebr.**. 
The pleura, the meiliastiiies, the 
large vessels, the .ispera arteria, 
and even the liiiign -and the heart, 
were no loiig(;r diNtniginsliablc ; 
but for the mo^'.t part h.ul entirely 
ilisappoared, and in their placi* no- 
thing v/as seen hut some p.ircels of 
the tatty si*bst.iuce. In tins c.ise, 
the in.itter which was tlie p 'odiict 
of decoinpoMtirni of the vit-cera, 
charged with blood and various bu- 
inoiirs, ditlcrM trom that oi I he sur- 
face of the l> 0 (iS', and the long 
bones, in the red or brow n colour 
poshossed by the toinier. Some- 
times the observers lound in the 
thorax a mass irregularly rounded, 
of the s.ime nature .is the latter, 
which appeared to tlieni to have 
arisen from the fat and fibrous sub- 
stance of tin* heart. They sup- 
pu.sed that this mass, not constantly 
found in all the subject*?, owed its 
existence to a superabundance of 
fat in this viscus, where it was 
found. For the general observa- 
tion pro*'<onh‘d itself, that in simi- 
lar circumstances, the fat parts un- 
dergo this conversion more evi- 
dently than the others, and afford 
a larger quantity of the white 
matter. 

'I’he external region in females 
exhibited the glandular and adipose 
mass ut the breasts converted into 
the fatty matter i^Ty white and 
very homogeneous. 

'Hie head was, as has already 
been remarked, environed with the 
tatty matter ; the face was Tho lon- 
ger distinguishable in the greatest 
number of subjects ; the mouth dis- 
organr/ed exhibited neitlier tongue 
nor palate ; and the jaws, luxated 
and more nr less displaced, were 
environed w’ilh irregular layers oi 
the w'liitc matter. Some pieces oi 
the same matter usually occupied 
the place of the parts .situated in 
the mouth , the cartilages of the 
nose participated in tbe genera] 
alteration of the skin ; the orbite 
instead of eyes contained white 
masses ; tlie ears were equally dis- 
organized ; and tlie hairy scalp 
having undergone a similar altera 
tion to that of the other organa 
BtiU retained the hair. M. Four 
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croy remarks incidentally, that the 
hair appears to resist c^cry altera- 
tion much longt'r than any other 
part of the body, llxc craiiiuin 
constantly contained tlie brain ron 
true ted in bulk ; blackish at the 
Burfaee, and absolutely changed 
like tlie other oigaiis. In a great 
number of subjects which were 
examined, this vixens was never 
found wanting, and it was always 
ill the abo^ e-mcii 1 ioiM;d stiti* , which 
proAc'.s that the substance of tin* 
brain is greatly dispuped to be con- 
verted into the tat matter. 

Such was the state of the bodies 
found in the burial grouiul des Iii- 
nocens. Its modituMtions were ctKo 
various. Its consistence in bodies 
lately changed, that is to say, from 
three to li\e years, t\.La soil and 
very duclile , cnntaiiung a great 
quantity of uatej. In other -ub- 
jects roii>erted into tliis matter for 
a long time, such as those which 
occupied the CiMities which had 
been closed thirty or furry years, 
this matter is drier, more brittle, 
»iid ill deiiMi'r tlaki'S. In several 
aiiicli were di'pohited in dry <*arth, 
rarious portions ot the fatty matter 
lad become seiui-trausparoiit. The 
isjiect, the graiiul.ited texture, and 
iritlleiicss of this dried matter, 
lore a considerable resemblance to 
rax. 

The period of the formation of 
his Mibstaiice had likewise an in- 
ueiice on its ^iropertie.s. In ge- 
eral, all that which had been 
irmed tor a long time was white, 
niforin, and contained no foreign 
ibstunie, or fibrous remains ; such, 
i particular, was that afforded by 
le skin of tlic extremities. On 
1C contrarvi m bodies recently 
langed, the fatty matter was nei- 
er 80 uniform nor so pure as in 
c former ; but it was still found 
contain portions of muscles, ten- 
ms, and ligiuneiits, tlie texture 

W'hich, though already altered 
d changed in its colour, was still 
itiuguisliable. Accordingly, as 
B conversion was mure or less ad- 
iiccd, these fibrous remains v\ ere 
>rc or less penetrated with the 
ty matter, interposed as it were 
tween the interstices of the fibres, 
is observation shews, that it is 
I merely the fat which is thus 
10 


changed, as was natural enough to 
think at first sight. Other facts 
coiilimi this assertion. The skin, 
as hfis been remarked, becomes 
easily comerted into very pure 
white matter, as does likewise the 
hi am. neither of which has been 
considered by anatomists to be fat. 
It is true, nevertheless, that tho 
unctuous parts, and bodies charged 
with fd, appear more easily dnd 
spi c-tlily to p.iss to the state under 
consideiatiMii. This wa.s seen m 
flic marniw, W'hich occupied the 
cavitie-. of tlie longer bones. And 
again, it is not to be supposed, but 
tb.it the greater part ol these bo- 
dies had been emaciated by thi* ill- 
nc.s.s which terminated their lives; 
notwithstanding which, they were 
all absolutely turned into this fatty 
^ubstance. 

An experiment made by M. Poul- 
letier de la Salle, and Foiircroy 
likewise, evinced that a conversion 
does not take place in the fat alone. 
M. INmlleticr had suspended in hi* 
laboratory a small piece of the hu- 
Tiiau liver, to observe* what would 
ari-c to it by the contact of the air. 
It partly jiutrcfied, without, how- 
ever, emitting any very iioisoniu 
smell. Larvie of tlic dermestes and 
hruchuM attacked and penetrated it 
in various directions ; at last it be- 
came dry, and after more than ten 
years’ biispensioii, it was converted 
into a white friable substance re- 
sembling dried agaric, which might 
have been taken for an earthy sub- 
stance. In this state it had no per- 
ceptible smell. M. Poiilletier was 
desirous of knowing the state of 
this animal matter, and experiment 
soon comdiicedhimaiid Al.F. that it 
was very far from being in the state 
of an earth. It melted by heat, 
and exhaled in the form of vapour, 
W'hich had the smell of a very fetid 
fat ; spirit of wine separated a con- 
cre.scible oil, which appeared to 
possess all the properties of sper- 
m iccti. Each of the three all^lis 
converted it into soap, and in a 
word it exhibited all the properties 
of the fatty matter of the burial- 
ground of the Innocents exposed for 
several months, to the air. Here 
then was a glandular organ, which 
in the midst of the atmospbci'e had 
undergone a change sunilar to that 
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of the bodios in the burying- place ; 
and this fact hulficiontly Hhcws, that 
tui animal siubstanre which is \cry 
l.ir from being of the nature of 
grease, may be totally converted 
into this fatty substance. 

Among tlie nioddications of this 
T(;]n.!.rkahle siibstanee in the bury- 
irig-ground before mentioned, it 
AV IS olner\ed tluit the dry, friable, 
and britlle matter, was most eoni- 
inonly found near (he surface of 
the earth, and the solt ductile mat- 
ter at .1 greater depth. Al. Four- 
croy remarks, tliat this dry matter 
did not diir(‘r from the other merely 
111 containg h*ss water, but likewise 
by the volatilization of one of its 
principles. 

The grave-diggers assert, that 
near three years ar<* re<iiiired to 
convert a body into this tatty sub- 
stance. Hut Dr. (iibbes, of Oaford, 
found, tliat lean beet secured in a 
running stream was converted into 
this fatty matter at the end of a 
month. He judges from facts, that 
running water is most favourable 
to this process. He took three 
loan pieces of mutton, and poured 
on each a quantity of the three 
common mineral acids. At the end 
of three days, each Avas niiicli 
changed : that in iiie nitric acid 
w-as very soft, and convei ted into 
the fatty matter ; that in the muri- 
atic acid was not in that time so 
much altered; the sulphuric acid 
had turned the other black. Af. 
Lavoisier thinks that this proce.ss 
may hercatter prove of great use 
in society. It is not easy to point 
out what animal substance, or what 
situation, might be the best adapted 
for an undertaking of this kind. 
Al. L. points out fi*cal mutters ; but 
I have not heard of any conversion 
having taken place in these animal 
remains similar to tliat of the fore- 
going. 

'Hie result of M. Fourcroy’s in- 
quiries into the ordinary change.^ 
of bodies recently deposited in the 
earth, Avas not very extensive. 
The grave-diggers informed him, 
that those bodies interred do not 
perceptibly change colour for the 
first seven or eight days ; that the 

S utrid process disengages elastic 
uid, which inflates the abdomen, 
and at length bursts it ; that this 
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event instantly causes vertigo, faint- 
ness, and nausea in such persons 
as unfortunately are Avithiii a cer- 
tain distance of the scene where it 
takes place ; but that Avlien the ob 
ject of it< action is nearer, a sud- 
den privation of sense, and fre- 
quently death, is the consequence. 
ITiese men are taught by experi- 
ence, that no immediate danger is 
to be feared from the disgusting 
business they arc engaged in, ex- 
cepting at this period, wliicli they 
regard with the utmost terror. 
They resisted every inducement 
and persu.isiun which these philo- 
sophers made use of, to prevail on 
them to assist their researches into 
the nature of tliis active and per- 
nicioun vapour. M. Fourcroy takes 
occasion trom tht^s(‘ facts, as well 
as from the pallid and unwholesome 
•ippearaiice ot tlie grave-diggers, to 
reprobate Imiials in great towns or 
their \icinity. 

Sucli bodies as are interred alone, 
in the midst of a great quantity of hu- 
mid earth, are totally destroyed by 
, passing through tho suc.cessive de- 
grees of the onlinary putrefaction ; 
and this destruction is more speedy, 
the warmer the temperature. But 
if these insulated bodies be dry and 
emaciated ; if tht* place of disposi- 
tion be likewise dry, and the loca- 
lity and other circumstances such, 
that the earth, so far from riiceiv- 
ing moisture from tllh atmosphere, 
becomes still more e/rectually parch- 
ed by the solar rays ; the animal 
juices arc volatilized and absorbed, 
the solids contract and hardcii; and 
a peculiar species of mummy is 
produced. Hut every circumstance 
IS vf‘ry diflerent in the common 
burj’ing-groumls. Heaped together 
almost in contact, the influence of 
external bodies atlects them scarce- 
ly at all, and they become aban- 
doned to a peculiar disorganization, 
w'hich destroys their texture, and 
produces the new and most perma- 
nent state of combination here de- 
scribed. Prom various observations 
which 1 do not here extract, it was 
found, that this fatty matter was 
capable of enduring in these bury- 
iug-places for thirty or forty years, 
and IS at length corroded and carried 
off by the aqueous putrid humidity 
which there aboundSt 
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Among other intercRting facta 
alFordi'd by the chemical examina- 
tion of thia substance, are the 
following from experiments by M. 
Fourcroy. 

1. Ihi's aubatance is fused at a 
le»s degree of heat than that of 
boiling water, and may be purified 
by pressure through a eloth, w'hich 
disengages a por' ion of fibrous and 
bony matter. 2. 'Hie proccs.s of 
destrurtivc distillation by a very 
graduated heat was begun, but not 
completed on arenunt of its tedi- 
on.^uesH, and the little promise of 
ailiantdge it altbrded. The pro- 
ducts which came o\er were -water 
charged with volatile alkali, a fat 
oil, roiierele volatile alkali, and 
1.0 clastic liuid dviing the time 
tlui operatiou was continued. 3. 
Fiagment.i of the fatt> matter 
i‘:.>o.M'd to the air during the hot 
and dry sunnaer of 17bt> became 
di y, brittle, and almos« puherulent 
at rhe i.uitace. On a careiiil ex- 
airtiiution, certain portions were 
observed to e hemi* transparent, 
and move buttle th.iii the rest, 
'lliese possessed all tlie .ipparent 
propi-rties ol wa\, and did not 
alloid volatile alkali hv distillation. 
4. With v/.'iter this tatty matter 
exhibited all the appearances of 
snap, and allurded a strong lather. 
'Ihe druMl Mibst nice did not form 
the h'a])onaceons comhinatiou with 
the tame lac^ity or perfection as 
that u hicli was rc-ceiit. About two- 
thirds of this dried mutti'r McpaT.ited 
from the waler by cooling, and 
proved to be the .seUii-transpareiit 
substance veseiii filing wax. This 
w.is taken from the .surfiice of the 
soapy liquor, W'hich being then 
passed through the filter, left a 
white soft shining matter, which 
W'as fusible and comhii.stible. S. 
Attempts were made to ascertain 
the quantity of volatih* alkali in 
this sub.SLar.ee by the application of 
lir.ii*, .151.4 of the fixed alkali.s, but 
wiliiuii' Micit's; lor it was difficult 
U, col'iccl and .ippreiiate the first 
portion 1 which e- caped, and like- 
wise to di'iii'.gagc the last portions. 
The cau*.tic \olatile alkali, with the 
U’.s': t Lili e jf a gentle heat, dissolv- 
ed Ihi* tatty matter, and the solu- 
tion became perf«*( tly clear and 
trau.:>pareiit at the boilhtg tempera* 


lure of the mixture, which was at 
185« F. tS. Sulphuric acid, of the 
specific gravity ot 2*0, was poured 
upon six times its weight of the fatty 
matter, and mixed by agitation. 
Heat W.I-; produced, and a gas or 
effluvium of the most insuppurt.ifile 
putrescence was emitted, whicU 
infected the air of an extem.iie 
laboratory for several days. . 
Fouicroy says, that the smell can- 
not he <lesc»‘ibed, but that it is <,-ie 
of the ino.-r hoi rid and repul.siie 
that can lie im.igincd. Jt dnl not, 

I however, produce any indisposition 
either in himself or his assi.stant.s. 
By' dilution w'ith water, and the 
ordinary pr«)Ces,se.s nf eiaporati'-n 
and cooling, properly repeatid, 
tile sulphate, ot vtiiimoni.i and of 
lime were old.nned. A substance 
V as separated Irom the liqui.r, 
which appiMVi'd to be the waxy 
matter, some what altered by the 
action ot the acid. 7, 'Ike nitrous 
and muriatic acids weri« also ap- 
plied, and all'orded pliononieiia 
worthy of renoirk, but whic*ii f.;r 
the sake of concise ucsss are liens 
omitted. S. Alcohol doe.s not act 
on this matter at the ordinary ti'in- 
perature of the air. But by boiling 
it dis.solves one-third of its own 
weight, which is almost totally se- 
parable by fooling as low as 55". 
The alcohol, after this proce.ss, af- 
fords by evaporation a portion of 
that waxy matter which is separable 
by acids, and i.s tberetnre the only 
portion soluble in cold alcoliol. 
'The quantity of fatty matter oper- 
ated on, was four ounces, or 2304 
grains, of which the boiling spii it 
took up the whole c'xcept 20 grams, 
which proved to be a mixture of 
20 grains of aminoniacal soap, and 
six or eight grains of the phos- 
phates of soda and of lime, b'lom 
this expeninent, which was three 
times repeated wdth similar results, 
it appeur.s that alcohol is well suit- 
ed toafibid an analy.ds oj the fatty 
matter. It docs not dis.solve the 
neutral salt.s ; when cold it dis- 
solves that portion of concrete ani- 
mal oil from winch the volatile al- 
kali had fiown off*, and when heated 
it dissolves tlie W'holo of the truly 
saponaceous matter, which is after- 
wards completely separated by 
cooling. And accordingly it was 
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found, that a thin plate of the fatty 
matter, wliich had lost nearly the 
whole of its voiatilr: alkali, by ex- 
poHure to the air tor three years, 
was almost totally dissolved by the 
cold alcohol. 

The concrete oily or waxy sub- 
si ance obtained in these experi- 
ments constitutes the leading ob- 
ject ,of researcli, as being the pe- 
culiar substance with which the 
other well known niatters are com- 
bined. li. separates spontaneously 
hy the action of the air, as well as 
by that of acids, 'lliese last sepa- 
lale it in a state of greater purity, 
the less disposed the acid may he 
to operate in the w'ay of curubiis- 
tioii. It IS requisite, therefore, for 
tins purpose, that the fatty matter 
shiiuld be previously difliiscil in 12 
times its weight of hot water ; and 
the luuilailu or acetous acid is prt*- 
feiuhle to the sulphuric or the 
nitrous. The colour of the waxy 
matter is grayisVj ; and though ex- 
posure to the air, and also the ac- 
tion of the oxygenated muriatic 
ai id did produce an apparent 
whiteness, it nevertheless disap- 
peared by sulisequent fusion, 
method was disco \ercd by Avbich it 
could be permanently bleached. 

The nature of this wax or fat is 
ilitlerent from that of any other 
known substance of the like kind. 
Wlien slowly cooled after fusion, 
its texture appears crYStallirie or 
shivery, like spermaceti ; but a 
spci dy nooluig gives it a seim- 
transpareiicy resembling wax. 

I poll the whole, novertlieless, it 
sceins to approach more nearly to 
the foTincr Uiaii to the latter ot 
these bodies. It has less smell 
than spermaceti, and melts at 127" 
1'’.; Dr. Hostock says 1)2". Sperma- 
ceti reipiires 0’ more of heat to fujH* 
it, (according to Dr. Hostock 20"). 
The spermaceti did not so .speedily 
become brittle by cooling as the 
adipocere. One ounce of alcohol 
of the strength between 31) and 40 
degrees of Baiiiiu 's areometer, dis- 
solved when boiling hot, 12 gros of 
tins substance, but the same quan- 
tity in like circumstances dissolved 
oidy ;i0 or 30 grains of spermaceti. 
The separation of these matters 
also Temavk.ibly different, the 
spermaceti being more speedily 
1-1 
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deposited, and in a much more re- 
gular and crystalline form. Am- 
monia dissolves with singular faci- 
lity. and even in the cold, this 
concrete oil separated from tho 
fatty matter ; and by heat it forms 
a transparent solution, which is a 
true soap. But no excess of am- 
monia can produce such an effect 
with spermaceti. 

M. Fourcroy concludes his me- 
moir with some speculations on 
the change to which animal sub- 
stances in peculiar circumstances 
are subject. In the modern che- 
mistry, soft animal matters are 
considered a.s a composition of the 
oxidi‘S of hydrogen and Die carbo- 
nated asote, mort; complicated than 
thoi>e of vegetable matters, and 
therefore more inci'ssantly tending 
to alteration. If then the carbon 
be conceiv ed to unite with Uie oxy- 
gen, either of the water which is 
prtisent, or of tho other animal 
matters, and thus escape in large 
quantities in the form of carbonic 
acid gas.wi* shall perceive the rea- 
son why thi> con\er>ion is attended 
with HO great a loss of weight, 
namely, about nine-tenths of the 
whole. Die azote, a principle so 
abundant in animal matters, will 
form ammonia by combining with 
the hydrogen ; jiart of this will e.s- 
eape in the vaporous form, and 
the rest will Remain fixed in tho 
fatty matter. 'I'he residue of the 
uniinal matters deprived of a great 
p.irt of their carbon, of their oxy- 
gen, .ind the whole of their azote, 
will eoiitist of a much gre.iter pro- 
portion ol hydrogen, together with 
carbon and a minute quantity of 
oxygen. This, urcordiug to the 
theory of M. Fourcroy, constitutes 
the waxy matU'r, or adipocere, 
which in combination with ammo- 
nia forms the animal soap, into 
w'hich the dead bodies arc thus 
converted. 

Muscular fibre macerated in di- 
lute nitric acid, and afterwards 
well washi'd in warm water, affords 
pure adipocere, of a light yellow 
colour, neaily of the consistence 
of tallow', of a homogeneous tex- 
ture, and of course free from am- 
monia. 'J'his is the mode in which 
it is now commonly procured for 
chemical experiment. 
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Ambergris appears to contain 
adipocerc in large quantity, rather 
more than half of it being of thia 
substance. 

ADIT, derived from aTiOtin word 
■igiiilying an approach, is employ- 
ed ill mining to subterraneous pas< 
sages, slightly inclined, begun at 
the bottom of a neighbouring val- 
ley, and continued up to the vein 
for the purpose of carrying out the 
minerals, and drawing olFthe water. 
If the mine require draining, by 
means of a steam engine, it will be 
si.dicient to raise the wati i to the 
lei'-fl of the adit. ITie dinieiisions 
of an adit are usually six feet high 
and three wide, being suiticient to 
allows two persons to pass. 

ADOPTED, a vessel with two 
necks placed be tw'eeii a retort anda 
receiver, and servingto increase the 
length of the neck of tlie fonniw. 
ADIJLADIA. Vide Fti.siMK. 
AERATED .VLKAIA N E W ATER, 
wAter impregnated with an alka- 
iiiie •niid carbonic acid gas. 

AEHIAh ACID, is another name 
for caibonic acid gas, which 

AEROLITES, mi METEORIC 
STONES, are compounds of caitby 
and mineral ‘nih.stances, whiidi 
have at ditfereut times f.illen from 
the atmosphere to the earth. Nu- 
merous instances w(>re recorded in 
Livy and Pliny, as well si.s in other 
ancient author.s, and many in- 
stances wer% rei’orded in Liter wri- 
ters, and fiom time to time ac- 
counts were given to the w'orld of 
stones having been seen to descend 
from the air ; but such was the in- 
credulity of those who affected to 
be wiser than the rest of mankind, 
that these numerous and well-au- 
thenticated events were attributed 
to the influence of deception and 
vulgar superstition. At fast, how- 
ever, philosophical sceptici'^m was 
compelled to give way, and this 
was, in no small degree, ow'ing to 
the valuable labours of an English 
cultivator of science. 

In the 1.3th volume of TiHoch's 
Magazine is on important chrono- 
logical list of meteoric stones. 

Jileef. 1. — JB^ore tlu (Jhristian Era. 

JPlvision /. — Containing Diosc which 
' can be referred pretty nearly to 
a date. 

14 
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1478. Tltc tbnpderstone in Crete, 
mentioned by Malcbus, and re- 
garded probably as the sytnbol of 
(^ybele. — Chronicle oj Paro\^ 1. 18, 
13. 

1451. Shower of stones which de- 
stroyed the enemies of Joshua 
at Ecth-horon — Joshua, chap. x. 
11. 

I‘i00. Storie>, preserved at Orcho- 
nienos.- - Pausanias. 

1 KiS. A mas® of iron upon Mount 
Ida in Ciote. — Chronicle of Paros, 
1. ‘27. 

70.'i or 704. Tlie Aunilc or sacred 
.oiiJeld, which fell in the reign of 
Nurna. It had nearly the same 
shape as those which fell at the 
Cape and at A gram. — Plutarch, 
in iVtwt. 

b.54. Stones which fell upon Mount 
Alba, m the reign of Tiillus Hos- 
tilius. — Crtbri rvcidcre calo la- 
pidesJ* — lAv. 1. 31. 

044. Five stones which fell in 
China, in the country of Song.... 
fJc (lui fines. 

460. A large stone at /Egospota- 
mos, which Anaxagoras supposed 
to come from the sun. It was as 
large as a cart, and of a burnt 
colour. — ** Qni tapis ctiam 7iunc 
ostcndilur, uiagmtvdinc rchis', cn. 
lore adusto.** — Plutarch, Pliny, 
lib. ii, cap. 58. 

4«.i. A stone near Thcbes.»iyrAo- 
liast of Pindar. 

401. A stoni*' fell in the Marsh of 
Ancona. — i'alerins Majt’imus,Liv. 
lib. vii. cap. 28. 

34.1. A shower of stones fell near 
Rome. — Jul. Ohscqtuns. 

211. Stones fell in China, along 
W'ith a falling star. — De Guignes, 
icc. 

205 or 200. Fiery stones Plu- 

tarch, Pah. Ufax. rap. 2. 

192. , Stone fell in China. — De 

Gaignes. 

170. A stone fell in the Lake of 
Mars.—** hapidem in Agro CVv/.v- 
t a mi no in fMcutn Afart^ de calo 
ricidfssc.'* — Liv. xli. 3. 

00 or 89. “ Eodem causam dlceute, 
Interibus coctls pluisse, in ejus 
anni acta relatum est.” — Plin, 
Nat. Hist. lib. ii. cap 56. 

89. IVo large stones fell at Yong 
in China. The sound was lic<ird 
oyer 40 leagues.—- Zle Gvignes^ 



SB or 02. Spongy iron fell in Lu> 

cania. — jp2i». 

46. Stones fell at Acilla. — Cttsar. 

38. Six Stones fell in Lcaiig in 
ChiTia . — Vc Gnifines. 

20. Four stones tell at Po in China. 
— J}i' Guigties. 

22. Eight stones fell from heaven, 
in China. — Pt Guiffties. 

12. A stone fell at Ton-KOuan.— 
pc (iitif^ncs. 

9. Two Stones fell in China . — De 

Guif>ncs. 

6. Sixteen stones fell in ^ Ning- 
Tcheon, and other two in the 
same year . — Uf Gnignes, 

JJtvh\an 7/.— Coniaitiing tho.se of 
whirh the date cannot be deter- 
mined. 

Thi' mother of the Gods which fell 
at Pessiniis. 

The stone preserved at Abydos. — 

PI 171. 

llic stone preserved at Cassandria. 
^-Plin. 

The Black stone, and also another 
presened in the ('aaba of Mecca. 

IIk* “ Tliunderholt, black, in ap- 
pearance like a hard rook, bril- 
liiiiit and sparkling,” of which 
the blacksmith forged the sword 
of An tar.— Sec Quart crlii Ifevivir, 
vol. xxi. p. 225. and Aatar, 
translated by T. Hamilton, Esq. 
p. 152. 

Perhap.s the stone preserved in the 
rnronalion chair of the kings of I 
England. 

»Vfc/. I.-— After the (hristian Era. 

V. C. 

A stone in the country of the Vo- 
contini — Plhi. 

45t. lliree large stones fell in 
Thrace. — Vettrenus amt Marcrl- 
thii, Vhronicon^ p. 20 — " Hor 
Icmpori says Alarccllinus, '* tres 
waetii lapittes c calo in Thracla 
cccidcrunt.’* 

iSixlh Centurih Stones fell upon 
Mount Lebanon, and near Emisa 
in Syria. — Dima^cus. 

About 570. Stones near Bender in 
Arabia . — Alkorany vi. 16. and cv. 
3. and 4. 

618. A ftcry Stone at Constanti- 
nople. — Several Chronicles. 

823. A shower of pebbles s& Sax- 

pay. 

IS 


A stone fell In Tabaristriny in 
July or August. — Pe Sacy and 
Qnatrvmere. 

897. A stone fell at Ahmedabad. — 
Quatremere. In 802, according 
to the ChroH. iSyr. 

051. A stone fell near Augsburg. 
— A/h. Stad. and others. 

098. Two stones fell, one iiear 
the Elbe, and the other in the 
town of Magdeburg.— and 
Spaitgenberg. 

1000. A mass of iron fell in Djord- 
jan — Aeiceima. 

1021. Stones fell in Africa be- 
tween the 24tli of July and the 
21st of August. — Pe Sacy. 

1112. Stones or iron fell near 
Aquileja. — J 'alt asor. 

11.35 or 1136. A stone fell at 01- 
disleben, in lliuriiigia. — Spa/igen- 
berg, and others. 

1164. During Pentecost, iron fell 
in Misnia. — I'abneuts. 

1198. A stone fell near Paris. 

1240. Stones fell at Quedliiihourg, 
Ballenstadt and Blank eiihurg, on 
the 2Cth July. — Spatigenberg and 
Rit amter. 

Thirteenth Ce7Uury, A stone fell at 
Wurzburg. — SefMttu.Sy Ptujs, Car. 

BetM'een 12.51 and 1363. Stones 
fell at Welixoi-Ussing in Russia. 
— GUbtrCs Annul, tom. 35. 

1^0. A stone loll at Alexandiia in 
Rg}pt.—Ue Sacy. 

1304, Oct. 1. Stones fell at Fried- 
land or FriedJicrg. — Krunz and 
Spangenberg. * 

1305. Stones fell in the country 
of the \ andals. 

1328, Jan. 0. In MortaUiah and 
DaXhalmh — Qnatremere. ^ 

]3()8. A mass of iron in the Duchy 
of Oldenburgh.—t Meyer. 

1370, May 26. Stones lell at Min- 
dcii in Hanover. — /.erbeeinv. 

1438. A shower of spongy stones 
at Boa, near Burgos in Spain.— 
Proust. 

A stone fell near Luccine. — 

Cysat. 

1401, March 22. A stone fell near 
Crema. — Simoneta. 

1402, !Nnv. 7. A stone of 260 lb. 
fell at Ensisheim near Sturgau, in 
Alsace. It is now in the library 

, of Colmar, and has been reduced 
to 150 lb. — Trithemius, IJirsaug. 
Annal. Conrad Gesner, Liber de 
Merum FosHHum Figuris, cap. 3. 
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p. 6(1, in Ud Opera, Zurich, 
lS6r>. 

1400, Jnn. 26, or 28. Three stones 
fell between Cesena and Berto- 
iiori . — Buriel and Habrllicus. 

1510. About 1200 stones, one of 
which weighed 120 lb. and others 
60 Ibb fell in a field near the riv«T 
Abdua. — “ VnUtr Jt'rrue'ineuA, #/«- 
ritU's eximia, orim' sHlphitrcus." 
— Surius, ComH.vnt. Cardan, f)c 
rtrifin iorhlati', lib. xiv. c. 72. 

1511, Sept. 4. Sever.d stones, 
some ol which weighed II lb. 
and others 8 Ih. fell at Crenia. — 
dial an ill tfi t Pratn, .ind olher.s.j 

1520, May. Stones fell lu Arr.igon. 
— Ditjifi dv Suyin. 1 

1510, April 28. \ stone fell in the 

Lmiousin. — liontih. dr Sf. Atndde, I 

Between 1510 and COjO. A mass 
ol iron fell in the hirest nl Naiin- 
liofi ’. — ('In outvie of the Mines oj' 
li/snui. 

Iron fell in Piedmont.— l/tr- 

rofi and Svalnu'r. 

15 IS, \o>. 0. A Id i< k nvass fell at 
M.msield in 'rbuiirig..i. — Uonav, 
dv Nt, Aimthli . 

J-O-Vi, May l<i. Stones fell in lliu- 
I'iugia near Sehlobsiugeu. — Upan- 
juniOi rs. 

15.50. Two largi* .stone.s, as large 
.IS a ni.iii’.s lic.id, fell at jMiscol^e 
in Hungary, which are .said to 
be piV'eined in the Treasury at 
^'it•nn.l.— SUmanst. 

M.ty 17^ A stone called the 
l/i Jnlnt, fell at Torg.iu and 
Cilenl#or>^-- f.’evwcr and dv Boot. 

I.5HII, M.iy 27. Stones fell near 
IJyttmgen.— iian>*v. 

Ibfii, July 2(i. A stone, ,10 lb. 
weieht, fell ri Thuringia, It 
was .so hot that no person could 
touch it. — Bnihard. ( Heart iix. 

15S.'I, Jan. 0. Stones lidl at Cas- 
1ro\il]an. — Casio, Mircati, and 
Imjnrati. 

in the Idea of Jan. A stone 

of 30 lb. re.sembling iron, fell at 
Jloaa ill Lavadie. 

March 2. A stone fell m 

Piedmont of the size of a gre- 
nade. 

1501, June 10. Some largi* stones 
fell at Knnersdof.— 

1506, March 1. Stones full at Cm- 
valcose. — MittarelU. 

In the Sixteenth Century, not in 
1603. A stone foil in the king- 
id 


I dom of Valciiria.—Ctej/«.t and the 
[ Jesuitx of Coimbra. 

161S, August. A great fall of stones 
took place in Styria. — Stammes. 
\ metallic mass tell in Bohe- 
mia. — Khronland, 

1621, April ir. Amass of iron fell 
about lOa miles S. K. of Lahore. 
— Jthan duir’i Memoirs. 

1622, Jail. 10. A .stone iell in De- 

iDiisriire —Humph. * 

J62K, \pril *). Stones fell near 
Hailoid in Berkshiu* , one of 
tuem weighed 21 lb. -Cent, yl/og. 
Dec. 1706. 

lo.ll, Oct. 27. Stones fell in Cha- 

rollois Monnus. 

1035, June 21. A stone fell in A’^ago 
111 Italy. 

July 7, or Sept. 29. A stone, 

weighing .about 11 oz. fell at 
Cdlce. — i tilisHitri, Opero, vi. Of. 
1030, M.ircb 0. A burnt looking 
slom* fell betwiMUi and 

Diibrow in Silesia. — and 
Ciattrhfi. 

1637, Nov. 29. (;.i«sendi says, a 
stone of a black metallic colour, 
fell on Moviiit Vai.sioii, betweiui 
Gnilliuiimt* and Perne in Pro- 
vence. It weigbed 51 lb. awd 
had the size and .shape of tho 
human head, its sperific gravity 
was 3.5. -dassindi, Opera, p. 96. 
Lyon.s, 16.58. 

1042, August 4. A stone weighing 
4 Ib. lell between Woodbridge 
and Aldbornughin Suflblk. — Gent. 
d/f/g. l)»*c. 1796. 

1043, or 16 M. Slones fell in the 
sea. — D aojbrahi. 

1017, Feb. 18. A .stone fell near 
Fwicx .lu .— A't hm id. 

• August. Stoiie.s fell in tho 

baillage of Stolzenem in West- 
phalia . — dilbf rf'K A anal. 

Butweeu 1017 and 1054. A mass 
fell in the sea. — WiUman. 

1650, .\iigust 6. A stone fell at 
Dordrecht. — Senniiesd. 

1054, March 30. Stones fell in the 
i.slaiid of Funen. Jiartholinux, 

A largi' stone fell at Warsaw.— 
Petr. Jion lluA. 

A small stone fell at Milan, and 
tilled a Franciscan. — Museum 
Septalianum, 

1668, June 19, or 21. Two stones, 
one 300 lb. and the other 200 lb. 
w«*ight, fell near Verona. — Le- 
gallois, ConuersatUms, &c. Pstria 
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1072, Valiftnierl, Operef ii. p. 

(Mi. Mtmtan/m and Frmicisco 
Varlif who published a letter, 
roritaiiiiiig several curious no- 
tices respeetiiig the fall of stones 
from (he ht'an*ris. 

I(i71, hVb. *27. i$toiies fell in Sua- 
bia. — (J}lfiirt*A \nnal. tom. ax.xiii. 

J<i73. \ .sl'ine fell in the lields ne.ir 

Diftling. — “ ^o.stns trmjiorthuv 
ht jntrfinus tUtU\<F i'tsjHulnna'^ 
Inpix mazifiP quant iiathc nnbihuA 
acidtf.’* — See lieon.inlus, dr iivm- 
tnfx. 111), i. cap. 5. ; and AlCMorte 
dr lift StHufa ('olomburia Fiortn- 
tma, 1747, vol. i. di.ss. vi. p. 14. 

1071, Oct. (i. Two large stones fell 
near Olans. —Svluuvhur. 

Between Itiiri and 1077. A atone 
tell into a tishing-boat near Cop- 
iiishaw'. — VV'allace’s Arciuint of 
Orkney^ and Gent. Mag. Jul*> 
l«0(i. 

1677, i\fay‘2d. Several stones, which 
probably containc'd copper, fell 
at Krniundorf near Koo.scnliaven. 
— Miai, Nat. (Uir. 1677. App. 

lOHO, May IB. Stones fell at l^ou- 
<loii. — King. 

16117, Jan. l.'l. Stones fell at Pen- 
tuliiia ncJir Sienna. — Hjldani after 
Gabrieli. 

16I»i>, May 16. A atone fell at Wal 
h ing. — Sc/icur/t zrr. 

1700, June 7. A stone of 7‘i lb. fell 
at Larissa in Macedonia. It 
snielled of sulphur, and was like 
the scum of iron. — Paul Lucas. 

17*22, June 5. Stones lell near 
Scheltl.cs 111 PreiMiigen. — Mcictu't- 
beck . 

17*i;i, June ‘22. About 33 stones, 
blrick .iTul metallic, fell near 
Plestov/itz 111 lloheiiiia. — Ibhst and 
StcphHg. 

17*27, July *.’•!. .Stones foil at Lilas- 
chit? ni iloheiiiia — Stcpting. 

17:iH, August 18. Stones fell near 
Curpeiitras. — CastUlon. 

1740, Oct. ‘2.'>. Stones fell at Ras- 
gr.id. — GilberVs Annal. tom. 1. 

to 1741. A large stone fell in 

winter in Greenland. — Egvde. 

174H. Stones lell at Liboschitz in 
Bohemia. — Stepling. 

17.'i0, Oct, 1. A large .stone fell at 
Jsiiort near (Joutanccs. 
and fjolunde. 

1751, May 26. Two masses of iron 
of 71 lb. and 16 lb. fell m the dis- 
trict of Agram, the capital of 
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Croatia. The largest of these is 
now in Vienna. 

1753, Jau. A stone fell in Ger- 
many, in Bichstadt. — Caiallo, 
iv. 377. 

• July 3. Four stones, one of 

which weighed 13 lb. fell at 
Strkow near 'I'abor. — Stcpling, 
JJc Pliiiia. lapirU'u, anni 1753, 
ad SfrkoiVf ct ejus ransiSf mtdi- 
tafh,” p. 4. — Prag. 1754. 

Sept. Two stones, one of *20 

lb. and the otlier of 11 lb. fell 
near the rillages of Jdpona.*i and 
Pm in Brenu. — JMlande and 
Ilf chat d. 

July. A stone fell in Cala- 
bria, at Terraiiiiov.*!, which weigh- 
ed 7 lb. — Dnmin. Tata. 

17(i6, end ot July. A stone fell at 
Albereto in Modena. — Troili. 

August 15. A .stone fell at No- 

>ellara. — Troili. 

176S, .Sept. 13. A stone fell near 
JjUci; ifi Maine. It w'as analyzed 
by Lavoisier, Ac. — Mtm. Acad, 
Par. 

— A stone fell at Airc.-oil/o/t. 
Acad. Par. 

176B, JSov. 20. A stouc, weighing 
3Blb. tell at Maucrkirchen m Ba- 
nana. — Itnhoj. 

1773, Nov. 17. A stone, weighing 
91b. 1 oz. fell at Sena m Arragon. 
— Proust. 

1775, Si'pt. 19. Stonc.s fell near 
llodarh in Cobourg. — Gilbert's 
Annul, tom. xxai. 

■ or 1776. Stone.s All at Obru- 

ttr/a ill \ olhyiua. — GUbvrt's An- 
tral. tom. XXXI. 

1776 or 1777, Jan. or Feb. Stones 
fell near Fabriano. — Soldutii^ad. 
jXmtm III. 

1779. Two stones, weighing 3^n/. 
e.icli, (ell at Pettis woode m Ire- 
laiiil. — Hinglrif, in Gent. Jlag. 
Sept. 1796. 

1780, April 1. Stones fell near 
Beestoii in England. 

Post. 

1782. A stone fell near Turin.— 
Tata and A//iorf7//. 

178.5, Feb. 19. Stones fell at £ich- 
stadt. — Picket and Stalz. 

1787, Oct. 1. Stones fell in the pro- 
vince of Charkow in Russia. — 
Gilbert's Annal, tom. xxxi. 

1790, July *24. A great shower of 
stones fell at Barbotan near Ro- 
quefort, m the vicinity of Bour* 
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deaux. A mails, 15 inches in 
diameter, penetrated a hut, and 
killed a herdsman and a bulleck. 
Some of the stnnes v^eighed 25 lb. 
and others 30 lb. — Ltntivf. 

1701, May 17. Stones fell at Cas- 
sel - Jlerardenga, in Tuscany. — 
tSoManl. 

1704, June 1C. Twelve stones, one 
of which weighed 7^o%. fell at 
Sienna. Howard and Klaproth 
have analyzed these 8toue.s. — 
rtiil. TnniA. 1704, p. lO.'l. 

1705, April l.J. Stones fell at Coy* 
Itm. — Hi'rk. 

Dee. 13. A large .stone weigh- 
ing .Mlh. fell near Wold Cottage 
in torkslnre. No light accom- 
panied the fall. — Ala/r, 

17DC. 

1700, Jail. 4. Stones fell near Be- 
la i a- rerkwiS in Iluasia. — 

Anna/, tom. xxxv. 

Feb. 19. A stone of 10 lb. fell 

in Foitugdl. — Southey’s JjPtteri, 
JroM Sfxtin. 

1708, March H, or 12. Stones, one 
of ^\blch was the .size of acalt's 
head, fell at Sales.— Marquis (tv 
Drte. 

— — Dec. 19. tones fell in Ben- 
gal — Jtouard, fA^rtt } alrnfkt. 

1799, April 5. Stoiie.H fell at Batan- 
roiige on the Mississippi. — UH- 
Jatt ('/ironfc/c of /In' flar. 

1801. Stones fell on the Island of 
J'onneliers. — liorjt (/c •S'f. J iinrnt. 

1M»2, Sept. Stones fell in Scot- 
land { Atonthly iMagazhtVf Oct. 
1802. 

\])Til 2IJ. A great fall of 
stones took place at Aigle. lliey 
weru about thri*e thousand in 
iiuiulier, and the largest weighed 
about 17 11). 

■ ()i i. .5. Stones fell near Avig- 

non.- iSihl. Unt, 

Dec. 13. A stone fell near 

Fggcnfelde in Bavaria, weighing 
It.l lb. — tinhoj. 

18U4, April 5. A stone fell at Pos- 
sil, near (lla.sgow. 

1807. A stone fell at Dord 

recht.— Ttfw tievk. <'ulk(H^n. 

1805, March 25. Stones fell at Do- 
ronitisk in Siberia. — (llib€rt\s 
Annul, tom. xxix. and xxxi. 

— — June. Stones, cov evod with a 
black crust, lull in Constanti- 
nople. 

180G, March 15. IVo stones fell at 


St. Etienne and Valence ; one of 

them weighed 8 lb. 

1806, May 17. A stone weighing 2^ 
11>. fell near Basingstoke in 
Hampshire. — Monthly Magazint . 

1807, March 13. (June 17, accord- 
ing to Lucas.) A stone of 1601b. 
fell at Fimocliin, in the provnictt 
pf Smolcn'^ko III Hu.s:sia. — Gil- 
biTl*s Annul. 

Dec,. 1 1. A great shower of 

stones {»*il near Weston in Con- 
nectu m. jM.issus of 20 Ih. 25 ib. 
aud.'Ulh. were found.— 
and IxingKlvy. 

1808, April 19. Stones fell at Borgo 
San- Donuio . — (Inniotti and Sjntg- 
Huni. 

Maj’ 22. Slones weighing 411). 

or 51b. fell near Stanueni in Mo- 
ravia /iihl. Jinf. 

Sept. .1. Stones fell at Lissa in 

Bolieniia. -/Jr St hrnbtrs. 

180J>, June 17. A stone of 6oz. fell 
ou board an American vessel, in 
latitude 30'5 .w JS., and longi- 
tude 700 ‘ 25 ' \v /ii/il. Hrit. 

1810, Jan. .30. Stones, some of 
which weighed about 2 lb. fell in 
Caswell county, North America. 
Phil. Mug. vol. xxxvi. 

July. A great stone fell at 

Shahabad in India. It burned 
file villages, and killed several 
men and women. — Phil. Mug. 
xxxvii. p. 236. 

— — Aug. 10. A stone weighing 7| 
lb, fell ill the county of Tip- 
perary in li eland. — Phil. Mug, 
vol. xxxviii. 

Nov. 2;i. Stones' fell at Mnr- 

telle, A illevai, and Moulinhrule, 
in the depaTtmeiit of the laiiret ; 
one of them weighed 40 lb. and 
the other 'ZdVa.— S' ith. Journal. 
vol. x.sxix. p. l.'iH. 

1811, March 12, or 13. A stone of 
1.5 !h. fell in the vi'lage ot Kong- 
iiiiUowsh, near lionu-a in Bus- 
sia. — Hrucu’s Ann r icon JournaL 
No. 3. 

July 8. Stones, one of which 

weighed 3^toz. fell near Balan- 
guillas in Spain. — Jtibl. JJni, 
tom. xlviii. p. 162. 

1612, April 10. A shower of stones 
fell near llioulouse. 

April 15. A stone, the size of 

a child’s head, fell at Erxieben. 
A specimen of .it is in the pos- 
session of ProfesaoT Haussman 
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of Brunirwicl:.— Annul. 
xl. and xli. 

181*2, Aug. 5. Stones fell at Chan- 
tonay . — Brtx hunt. 

18i;i, Marrli li. Stones fell at Cu- 
tro in Calabria, during a great 
fall of red dust. — Bibl. Brit. Oct. 
181 

Sepl. 9 and 10. Several stones, 

mie of which weighed 171b. fell 
near Lunerick in Ireland. — Phil. 
Mufi. 

1814, Feb. 3. A stone fell near 
Bacharut in Russia. — Giibert*s 
Annul, toil). 1. 

Sept. 5. Stones, some of which 

weight'd 18 lb. fell in the vicinity 
of Asvn.—Phd. Mug. vol. xlv. 

Nov. 5. Stones, of which 19 

were found fell in the Doab in 
IndiA.— Phil. Mug. 

1815, Oct. 3. A large stone foil at 
Chassigny near Jjangres. — Pis- 
tollet. 

1810. A stone fell at Glastonbury 
in Somersetshire. — Phil. Mug. 

1817, May 2 and 3. llicrc is rea- 
son to think, tliat masses of 
stone fell ill tlie Baltic after the 
great meteor of Gottenburg. — 
(Jhladiti. 

1818, Feb. 15. A great stone ap- 
pears to have fallen at Tamoge, 
hut it has ntit been disinterred — 
(kizvtte (ie Frava\ Feb. 25, 1818. 

July 211, 0. S. A stone of 7 

lb. fell at the village of Slobodka 
ill Smolonsko. It penetrated 
nearly 10 inches into the ground. 
It had a brown crust with ine- 
tallic .spots. 

LIST OF MASSES OF IRON SUPPOSED 
TO HATE FALLEN »ROM THE 
HbAVL.NS. 

Sect. 1 . — Spongy or Srllular M<issts 
containing IMckcl. 

1. The mass found by Pallas in 
Siberia, to which the Tartars 
ascribe a meteoric origin . — I oy~ 
iigvs tie PullMSf tom. iv. p. 545. 
Paris, 1793. 

2. A fragment found between 
Eibenstock and Johanugeorgen- 
Btadt. 

3. A fragment probably from Nor- 
way, and in the imperial cabinet 
of Vienna. 

4. A small mass, weighing some 
pounds, and now at Gotha. 

IQ 


5. Two masses in Greenland, out 
of which the knives of the Esqui- 
maux were made.— See Ross’s 
Aixount of an to the 

Arctic Regions, 

Sect. 2 . — Solid Musses where the. 
Iron. eri.sts in Hhninhoid's or (Jc~ 
tohedrons, compowd oj' Strata, 
and eontaining Nickel. 

1. llie only fall of iron of this kind, 
is tliat which took place at Agraxn, 
in 1751. 

2. A m.Lss of the same kind has 
been found on tlic right hank 
of tlie Senegal. — Coinpugnon, 
Forster, and Co/dhern/. 

3. At the Cape of Good Hope; 
Stroincyer has lately detected 
cobalt m this mass.- - Van Murnm 
and Dunkvlmnn ; Brandt's Jour- 
nal, vol. vi. 102. 

4. lu difl’erent parts of Mexico. — 
Sonnc<rhmtdt, it umholdl , and the 
(Jazttre de ^felhv, tom. i. and v. 

5. In the province of Bahia in 
Brazil. It is seven feet long, 
four feet wddc, and two foot 
thick, and its w'cight about 
14,000 lb. — Mornay ahd iVol- 
luston ; Phil. Trans. 1818, p. 

I 270, 281. 

6. la the jurisdiction of San JTago 

del Estera. — de Cutis, in 

the Phil. Trans. 1788, vol. Ixxviii. 
p. 37. 

7. At Elbogen in Bohemia. — Gll- 
iH’rt's Annul, xlu. tnd xliv. 

8. Near l^miarto in Hungary. — 
Vitto, xlix. 

The origin of the following masses 
seems to be uncertain, atTthey 
do not contain nickel, and have 
a different texture trom the pre- 
ceding ; — 

1. A mass found near the Red 
River, and sent from NewOrh'ans 
to New York — Journ. des Mines, 
1812, Bruce's Journ. 

2. A mass at Aix-Ia-Chapcile con- 
taining arsenic.— Annai. 
xlviii. 

3. A mass found on the hill of 
Brianza in the Milanese. — . 
Chladni in GllberVs Annul. 1. ' 
p. 270. 

4. A mass found at Groskamdorf, 
and containing, according to 
Klaproth, a little lead and ' 
copper. 
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There id not, perhaps, any thing 
in the lii»tor> of science mure ex- 
traordinary and curious than the 
fall of Ht> many stones from the air ; 
and the attention of chemists has 
been directed to analyse them, 
to ascertain of what they are com- 
posed. They hA^e been found to 
consist almost always of tin* same 
component parts ; and altogetlier 
independent in their forniatiuii, and 
distinct from the substaneea con- 
tdiiied in the neighbourhood uhere 
they hnve t.illen. They have been 
found to have a thin dark eiust on 
the outside without glo'.s, with 
some asperities, Jntmuilly they 
are greyish, of a f:;iaiiulated tex- 
ture, more or Jess ime. The crust 
is hard enough to emit suaiks with 
steel, and may be broken by a 
slight blow of .1 hammer, h ap- 
pears to ha\e tbe properties of 
attractable o\idc of irtin. The crust 
for the most part contain* nickel 
couibiued with iron ; in some in- 
sUiicus nickel has not been found ; 
but chroraiuiu has always been 
found, and <s, (herelore, deemed 
the coiistiuit characteristic ol aero- 
lites. Martial pyrites is also found 
in aerolites oJ a reddish colour, 
black uhen poyvdered, not very 
Jinn in its texture, and not attract- 
able by tin* magnet. The pyrites 
examined by Mr, Herschcl, was 
found to contain — 

li on . * C8 

Sulphur 13 

>1 irkel 6 

Extraneous earthy matter . 13 

100 

In the metallic particles difl'used 
through the mass, the nickel was 
ill the proportion of one part to 
three of iron. The small particles 
of iron in a perfectly metallic state, 
give to the whole mass the quality 
of being attracted by the magnet, 
'llic whole is connected together 
by a substance of earthy consist 
cuce, in most so soft, that it may 
easily be broken by the lingers. 
Magnesia and silex are the earths 
found ill aerolites. 

Solitary masses of iron have been 
found ill Siberia, Senegal, and 
South America, which have bet*n 
found on extuuination to contain 
SO 


nickel, and to be of A cellular tex- 
ture, or tO have earthy matter dis- 
seminated amongst the metal : 
hence, the>e masses of iron have, 
bec'ii supposed to be of meteoric 
origin. 

In all instances where authentic 
accounts have been given of the 
f.ill of aerolite'*, there has been 
seen a liuniiioifs metr*or, exploding 
with a loud noise iniiuediatcly pre- 
ceding till' tall, and this has been 
supposed to be the cause. Tlicsc 
stones, also, it they wen* handled 
soon alter their fall, were found to 
be hot. Thi.H has mdui-ed some to 
coiisihler w'hetlier these bodies 
might not ha\o at rlie time brought 
together firm niatti r Jlontiiig in the 
atmoijphere. Others have supposed 
that they iniplit have, been pro- 
jected from i oicauoes ; whilst some 
have suggested that they might be 
bodies wandering through space, 
aiid at length brought within the 
fciiliere of the earth’s attraction. 
Then* is another opinion, yvhich 
.abcnlx’S till* origin ot these bodies 
to the. moon, from which they arc 
supposed to be projected by the 
force of immt'nsc volcanoes ; and 
calculations liave bi'cu made by 
whicii it has been endi'avonred to 
shew, that tbe ijower necessary in a 
lunar volraun to prnject an aerolite 
beyond the sphere* of the moon’s 
attraction, and within that of the 
earth, was no way so great, but tliat 
the lunar y oicauoes might be sup- 
posed to possess it. 

Tools made of iron, alloyed with 
nickel, were found in possession of 
the natives ot the coast of llritfiu’s 
hay, by the navi:»alors sent out to 
explore the Aretie regions. It is 
suppo.sed to he of nieteonc origin. 
Thi* plumoiiienon ot red snow seen 
both oil the coast of llailin’s b.iy 
and at Spitzbergi'ii attr.icted much 
attention. This colouring matter 
has been found to h>\e. its origin 
Irom a very minute fungus which 
grows upon the snoyv, and wliieh 
has been considered a species of 
uredo, and has been denominated 
uredo nivalis. 

A KllO M ET K ll. A n instrument 
to asci*rtain the bulk of the gases 
in pneumatic experimo,nts. 

AEROSTATION is the art of caus- 
ing baUpous to ascend in the air. 
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Thifl subject belongs to natural 
philosophy. 

/l-TlfES, OR EAGLE STONE, is 
a n.inie that has been given to a 
kind of hollow geodes of oaide of 
iron, often nuxed with a larger or 
smaller quantity of silex and alu 
luina, foiitainiug in their cavity 
some coneretions, which rattle on 
shakijig the stone. It is of a dull 
pale colour, composed ot concentric 
lay(“T,s of lanous magnitudes, of an 
ov.il or polygonal form, and often 
polished. Kagles iviTe said to car- 
ry them to their nests, whenee 
their name ; and supers'ifion for- 
meily asenhed wonderful virtues to 
them. 

AKFIM l"! . See ATTRACTION. 

AtiAliAl ATO LITE, BI LDSTKIN, 
oii FItil'U E-STONE, is a mineral 
found in t'hina, and brought thence 
cut into grotesque ligures. It diflers 
tioni steatites in not containing any 
lu.igueKia. 1 1 has be<’n found at Nay- 
gag m'l'r.ms>lvama .and Glyderbeek 
111 Wales. It is translucent on the 
edges, unctuous to the touch, and 
Ids to th<! nail. Specilic gr.nnty 
^.8. It fuses into a transparent 
glass. 

AtJAHlCrS. The mushroom, a 
genus of the order Fungi. Mush- 
rooms app<*ar to approach nearer 
to the iiiitiire of animal matter, 
than any other prodiietions of the 
vegi-t.dilc kingdom, as, besides hy- 
drogen, oxygen, and earbou, they 
contain .i eoiistderable portion of 
mtiogen, and yield amnionia by 
<li:)tiIl.itioii. Eruf. Proust has like- 
wise dv'Covi'red in them the ben- 
zoic acid, and phosphate ot lime. 

A few of the sjiecies are eaten 
in Mils eounlry, but iii.iny are re- 
corded to ban* produced poisonous 
eft’ects ; though in some foreign 
countries, particularly in Russia, 
viTy few are n-jected. Perhaps it 
in of importance, that they should 
be fresh, thoroughly dressed, and 
not of a coriaceous texture. The 
Russians, however, are very fond 
of till' A, pipcrfitii.Vf which we deem 
poisonous, preserved with salt 
throughout the winter: and our 
ketchup is m.idc by sprinkling 
mushrooms with salt, and letting 
thtMii stand till great part is re- 
solved into a broivii liquor, which 
is then boiled up with spices. The 


A . j^peratus has been recommend- 
ed in France to consumptive people. 
The A. miixcttrivs has beim pre- 
scribed in doses of a few grains in 
cases of epilepsy and palsy, sub- 
seciucnt to the drying up of erup- 
tions. 

In pharmacy two species of 
boletus have formerly been used 
under the name of agaric. The 
Ji. pint IttrlriSf or male aganr 
of the shops, was given as a piirga- 
tiv»', either in substance, or in an 
extract made with vinegar, wine, 
or ail alkaline solution : and the 
Ji. igniarius, spunk, or touchwood, 
called female agaric, was applied 
externally us a styptic, oven alter 
amputations. For tliis purpose the 
soft inner siibstarice was taken, 
and beaten witli a hammer to ren 
tier it still softer. That of the oak 
was preferred. 

Modern chemists in analyzing 
mushrooms have discovered an in- 
soluble portion resembling woody 
fibre, yet btdng less soluble in al- 
kalis, and yielding a nutritive food, 
has been considered a peculiar 
product, and has been dmiominated 
tun gin. Two new aeids, the 
bulettc and the fuiigic, have nkto 
been the result of these ri'searches. 

AGARICTJS MINERALIS, the 
mountain milkf or mountain 
of the Germans, is one of the purest 
of the iidtive carbonates ot lime, 
found chiellv in the clefts of rocks, 
and at the bottom of some lakes, in 
a loose or seini-iudurated form. It 
has been used internally in liwmor- 
rhages, strangiiary, gravel, jind 
dysenteries ; and externally as an 
application to old ulcers, and weak 
and watery eyes. 

M. Fabroni calls by the name of 
mineral agaric, or fossil meal, a 
stone of a loose consistence found 
in 'ISiBcany in considerable abun- 
dance, of which bricks may be 
made, either with or without the 
addition of a twentieth part of 
argil, so light as to float in water ; 
and which he supposes the ancients 
used for making their floating 
bricks. This, however, is very dif- 
ferent from the preceding, not 
lieing even of the calcareous genus, 
since it appears, on analysis, to 
consist of silex 55 parts, magnesia 
15, water 14, aT|g;il l‘i, lime S, 
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iron 1. Kirwaa calli it argiilo- 
murttr. 

AfiGREGATE. Wlien bodies of 
the* same kind arc united, the only 
consequence is, tliat one larger 
body produced. In this case, the 
united mass is called an aggregate, 
and does not differ in its rheuiical 
properties from the bodies from 
whicli it was originally made. Kle- 
lueiitary writers call the smallest 
narfs into whieli an aggreg!..te » an 
be divided without destroying its 
chemical properties, integrant 
parts. Thus, the integrant parts of 
common salt are the smallest parts 
which can be conceived to remain 
without rhiinge ; .iiul heyond these, 
any furtht'r subdivision cannot be 
made wiUiout developing the ooui- 
poiietit parts, namely, the alkah 
and the acid ; whicli are still furth(>r 
resolvalile into Uieir constituent 
principles. 

AGKl V. V LTUHAli CH EMI STRY 
is the science by wliich chemical 
knowledge is applied to ell'oet im- 
l^rovcmonts in the cnltiv ation of the 
soil. Dr. Coventry, Professor of 
Agricultiire in the Pniversity of 
Edinburgh, has diffused much 
knowledge in this suhiect ; and Sir 
Humphrey Davy’s Lectures on 
Agricultural ('heniistry, are a trea 
sure of kriowdedge to every enlight- 
ened cultivator. 

Agrirultural chemi.stry, accord- 
ing to Sir H. Davy, has for its ob- 
jects all those changes in the 
arrangements of matter connected 
with the growth and nniirishtnent 
cj ^ lants ; the comparative values 
oT their produce as food ; the con- 
stitution of sods ; the muxnier in 
which lands an* enriched by ma- 
nure, or rondeTcd fertile by the dif- 
ferent processes of cultiv.ation. 
Inquiries of such a nature cannot 
but be interesting and important, i 
both to the theoretical agriculturist, 
and to the practical fanner. To the 
first, Uiey are necessary in supply- 
ing most of the fundamental prin- 
ciples on which the theory of the 
art depends. To the second, they 
are useful in afibrding simple and 
easy experiments for directing his 
labouTB, and for enabling him to 
pursue a certain and systematic 
plan of improvement. 

Jt is scarcely possible to enter 


upon any mvesti^tiou in agn- 
culture without finding it con- 
nected, more or less, witli doctrines 
oi elui'idatious derived from che* 
mis try. 

If land be unproductive, and a 
system of amelioiMting it is to be 
attempted, the sure method of ob- 
taining the obi<*rt is by determining 
the >-(iuse of ir.s sterility, which 
must m'ce‘.‘ anly depenil upon* some 
defect ill the i.oiistitutioa oi (.he 
soil, which may be e.isily disco 
covered by chemie.'il analysis. 

Some lands of good .ipparent tex- 
ture are yet sterile in a hiph de- 
gree ; and common observation and 
common practice afford no niCiviiM of 
ascertaining tho c.iuse, or of re- 
moving the efl'ert. Tlie .ipplicafinii 
of chemical tests in sm;U cases is 
obvious ; foi the soil inui.t < out.iin 
some noxious principle whicli may 
he easily discovered, and probably 
easily destroyed. 

Are any of the salts of iron pre- 
sent i they may be deconijios<‘d by 
lime. Is tlicie an excess of sili- 
cious sand 1 tho system of im- 
provement must depend on the 
application of cloy and calcareous 
matter. Is there a detect of e.ilca- 
rooiis matter ? the remedy is ob- 
vious. Is an excess of veget.ible 
matter indicated t it may be r<-- 
inovcd by liming, paring, and burn- 
ing. Is there a deficiency of vege- 
table matter f it is to be supplied 
by manure. 

A question conrerning tlie diffe- 
rent kinds of limestone to be em- 
ployed ill cultivation otten occurs. 
To detenuine thi> fully ni the com- 
mon way of experience, w'on'd de- 
mand a considerable time, perhaps 
some years, and tri.xls which might 
be injurious to crops ; but by sim- 
ple clu'inical tests the nature of .a 
limestone is discovered in a few 
minutes ; and the fitness of its ap- 
plication, whether as a manure for 
different soils, or as a ceineut, de- 
termined. 

Peat oartli of a certain consist- 
ence and composition is an excel- 
lent manure ; but there are some 
varieties of peats which contain so 
large a quantity of ferruginous 
matter as to be absolutely poisonous 
to plants. Nothing can be more 
Simple than the chemical operatUm 
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for determining the nature, and 
the probable uses of a substance of 
this kind. 

There has been no question on 
\rhich more diltercmce of opinion 
hus existed, than tliat of the state 
in -which manure ought to be 
ploughed into tin? land ; -whether 
recent, or whim it hus gone through 
tlie process' of fennentation : and 
this question is still a subject of 
discussion ; but whoeviT v;ih refer 
to the simplest principles of che- 
mistry, cannot entertain a doubt 
on the suhject. A.s soon as dung 
begins to decompose, it tlirows off 
its volatile parts, -wliirh are the 
m.'jst \a1iiable and most efficient. 
Rung -which has fermented, so as 
to become a mere soft cohesive 
mass, has generally lost from one- 
third to onc'-half of its moat useful 
constituent eleineiifs. It evidently 
should lie applied as soon as fer- 
mentation begins, that it may exert 
its full action upon the plant, cmd 
lose none of iti nutritive powers. 

It would be ea.sy to adduce a 
miiltitudi' of otli(‘r instances of the 
same kind ; but sufficient has been 
said to prove, that the connection 
of chemistry with agriculture is not 
founded on mere vague speculation, 
but that it oilers principles which 
ought to be iiiidcrstood and fol- 
lowed, and which in their progres- 
sion and ultimate rosnlts, can 
hardly fail to be highly beneficial 
to the community. 

AIR -was, till lately, used as the 
generic name tor such inv isible and 
exceedingly rare iluids as possess 
a V'ery higli degree of elasticity, 
and are not condensable into the 
liquid state by .my degree of cold 
hitherto produced ; but as this term 
is commonly employed to signify 
that compound of aeriform fiuids 
which constitutes our atmosphere, 
it has been deemed advisable to re- 
strict it to this signification, and to 
employ as the gtuieric term the 
■word UA.S, for tlio diflerent kinds of 
air, except -what relates to our at- 
mospheric compound. 

air (ATMOSPHERICAL or 
COMMON.) The immense nmss of 
permanently elastic fluid which 
surrounds the globe we inhabit, 
must consist of a general assem- 
Wago of every kind of air which 


can be formed by the various bodies 
that compose its surface. Most of 
these, however, are absorbed by 
water : a number of them are dc> 
composed by combination with each 
other ; and some of them are sel- 
dom disengaged in considerable 
quantities by the processes of na- 
ture- Hence it is that the lower 
atmosphere consists chiolly of oxy- 
gen and nitrogen, together with 
moisture and the occasional va- 
ours or exhalations of bodies, 
he upper atmosphere seems to be 
composed of a large proportion of 
hydrogen, a fluid of so much less 
specific gravity than any other, that 
it must naturally ascend to the 
highest place, -where, being occa- 
sionally set on fire by electneity, it 
appears to be the cause of the 
aurora borealis and fire-balls. It 
may easily be understood, tliat this 
-will only happen on the confines 
of the respective masses of com- 
mon atmospherical air, and of the 
inflammable air ; tliat the combus- 
tion will extend progressively, 
though rapidly, in flashings from 
the place where it commences ; and 
that when, by any means, a steam 
of inflammable air, in its progress 
toward the upper atmosphere, is 
set on fire at one end, its ignition 
may be much more rapid than what 
happims higher up, where oxygen 
is wanting, and at the same timo 
more definite in its figure and pro- 
gression, so as to form the appear- 
ance of a fire-ball. 

lliat the air of the atmosphere is 
so trausparent as to be invisiblef^ 
except by the blue colour it reflects 
wlieu in very large masses, as is 
seen in the sky or region above us, 
or in viewing extensive landscapes; 
that it is without smell, except 
that of electricity, which it some- 
times very manifcritly exhibits ; 
altngetlier without taste, and im- 
palpable ; not condensable by any 
degree of cold into the dense fluid 
state, though easily changing its 
dimensions with its temperature ; 
that it gravitates and is highly 
elastic, arc among the numerous 
observations and discoveries -which 
do honour to the sagacity of the 
philosophers of the seventdenth 
century. 'Ihey likewise knew that 
this fluid is indispensably necessary 
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f A combustion ; but ho one, except 
tlio Rre.it, though neglected, John 
M.'i>ow, appears to have formed 
any roper notion of its manner of 
aeting in that process. 

'I'he air of iho atmosphere, like 
other fluids, appears to be capable 
of holdiug bodies in solution. It 
takes up vater in considerable 
quantities, with a diminution of its 
own specifle gravity ; from which 
eirriimstance, as well as from the 
consideration that water rises very 
plentifully in the vaporous state 
t// vacHO, It seems probable, that 
the . 111 * suspends vapour, not so 
much by a real su'ntion, as by 
keeping its particles asunder, and 
preventing their condeusatiou. 
Water likewise dissolves or ab.<>orbB 
uir. 

Mere heating or cooling does not 
affect the rheiuical properties of 
atmospherical air ; but actual coni' 
bu-stion, or any process of the same 
nature, combines its oxygen, and 
leaves its nitrogen separate. 
N\ lienever a process of this kind is 
cuiried on in a vessel containing 
atmospherical air, which is cii- 
clo>.od eiiher by inverting tho ves- 
sel ov'or mercury, or hy stopping 
Its aperture in a proper manner, it 
is foiiTut that the process reuses 
ait.'i' a cert.un time ; uiid that tlie 
reiiiaming air (if a combustible 
body capable of »olidif>iiig the 
ox j gen, .such .as phosphorus, have 
l)»‘eu employed) has lost about a 
fifth part of its volume, and is of 
su h a nature as to be incapable of 
. lSt;iintainiiig any combustion for a 
second time, or of supporting the 
life of aiiiinal'). From those expi*- 
riinents it is clear, that one of tlie 
fo lowing deductions must be 
ti'ue : — 1. The combustible body has 
emitted some principle, which, by 
rombiniiig with the air, has ren- 
dered it unlit for the purpose of 
further combustion; or, 2. It Im 
absorbed part of the air which u.is 
fit for th.it purpose, and lias left .i 
residue of a diflerent nature ; or, 3. 
Jloth events have happened , 
namely, that the pure part of the 
air has been ahsorbed, and a prin- 
ciple has been emitted, which has 
changed ttie original properties of 
the remainder. 

it has been sufficiently proved by 


various experiments, that oombus* 
tible bodies take oxygen from the 
atmosplieriv and leave nitrogen ; 
and that when these two fluids are 
again mixed, iu due proportions, 
they compose a niixtiiro not differ- 
ing from atmospheric.il air. 

TIm* respiration of animals pro- 
duces the same elfci f on atmosphe- 
rical air as combustion does, and 
their cotmlaiit heat appears to be 
an effect of the same nature. 
When iui animal is included in a 
lunited quantity of iitmo^pherical 
air, It dies as soon as the oxygen 
is consumed ; and no other air will 
maintain annual life but oxygen, or 
a mixture which coiitaius it. Pure 
oxygen mainuius tlie life of animals 
much longer than atmospherical 
air, bulk for bulk. 

Ill addition to the otlier sub- 
stances m the air, there is also 
carbonic acid gas, which is con- 
st.*mt y forming- by the combustion 
of wood, coals, and other carbona- 
ceous matter, during which the 
oxygen of tlie air enters into com- 
bination with the carbim, aud forms 
this gas. A large portion is .also 
continually produced by the breath* 
ing of auimals, by which operation 
the oxygen of the air is sepa- 
nated from the nitrogen, ami united 
with carbon in the luugs, wh^m it 
is emitted again iu the form of car- 
bonic acid gas. 

niere are many provisions in 
nature by which the proportion of 
oxygt-n lu the atmosphere, which 
is continualiy ronsutned in respira- 
tion :uid combustion, is again re- 
stored to that fluid. In f.ict then* 
appears, as far as an e.stimate can 
be formed of the gre.it and geiier.il 
operations of nature, to lie at least 
as threat an emission of oxygen, as 
is sufficient to keeii the general 
mass of the atmosphere at the same 
degree of purity. Thus, in volca- 
nic eruptions there seems to be at 
least as niur h oxygen emitted or 
extricated by fin:, from various mi- 
ner.Us, ai is sufficient to maiutain 
the corabiistiou, and perhaps even 
to meliorate the atmosplu re. And 
iu tho bodies of plants and animals, 
which appe.ir in a great measure 
to derive tlieir sustenance and aug- 
mentation from the atmosphere 
and its contents, it is found that n 
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]ar<;c proportion of nitrogen exists. 
liJost plants emit oxygen in the 
huii<^.liir.C', iTOtn wliicli it is Idglily 
I)rnbable that they imbibe and ile- 
conipnse the air ot the atmosphere, 
retaining carbon, and emitting tlie 
^itH] part, l-jstly, if to tliis we add 
the decoTupositicin of water, there 
will be nui.'leriniis oceaMons in whit h 
this tliiKl will ^^ 1 pplvlls with diseu- 
giged oxygiii; while, by a \ery 
ration'll M']ipo!,ifion, its hydrogen 
H'.iy be considered a. • having eiiti r- 
eit into the bodies of plants for ilic 
tormiition of oils, sugars, mm i1 ages, 
&c. tiom wliKh it maybe again ex- 
1i icdted. 

To determine the respirahility or 
purity of air, it is evident tliat re- 
I'ours'e must bo had to its rompara- 
tiie etheaey in maintaining I'om- 
hii'ttion, or some other equivalent 
process. This suhiect will he con- 
sidered under the article Euiiiu- 
M i fi.n. 

From the latest and most accurate 
experiments, the proportion of 
oxygen in atmospheric air is by 
iiieusurc about 21 per cent. ; and it 
appears to be \ei y nearly the same, 
whether it be in this country or on 
the coast of (Juinea, on low pLiins 
or lofty mountains, or even at the 
height of 72.00 yards aiiove the level 
of the sea, as .Kcertamed by (Jay 
Lussac in his uirial voyage in Sep- 
tember 1805. The rcinauidcrof the 
ail ib nitrogen, witli a small portion 
of aqueous vapour, amounting to 
about 1 per cent, in the driest wea- 
ther, and a still loss portion of car> 
bonic acid, not exceeding a thou 
sandth part of the whole. 

It has long been a matter of diffi- 
culty with philosophers to deter- 
mine whether oxygen and nitrogen 
gases ill the sitniosphere were che- 
■nically united, or whether they 
were merely mechanically mixed 
together. It is certain that in the at- 
mosphere both gases retain their pe- 
culiar properties, which two seldom 
do wlieii they unite chemically, but 
usually mate a new sub.staiice es- 
sentially diflcring from either ; also, 
there is no change of temperature 
or density in tlieir union, which 
also usually occur in the case of 
ehemical union. From these cir- 
rumstancca, it would be natural to 
infer, that the two gases were 
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merely, mechanically mixed toge. 
ther; but then, as they difler in 
speeilic gravity, the oxygen being 
heavier than nitrogen, nearly in 
the proportion of seven to six, it 
might be expected that if there 
were no chemical union, they 
would separate, and there would 
be a larger portion of oxygen m 
the lower strata of the atmosphere, 
and a larger portion of nitrogen 
in the higher ; but this is not the 
case ; tor the air obtained at the 
summit of Mont Blanc, or in the 
far highest regions of the atmo- 
sphere to which aeronauts have 
ascended, have been found upon 
analyzing, to contain precisely the 
same proportions of component 
parts as air found in the bottom of 
the valley. It follows, therefore, 
that if there be not a chemical 
union, there is, at least, such an 
attraction lu'tween the particles of 
oxygen end nitrogen, as is suffi- 
cient to overcome their tendency 
to si'parate by their diflereuce of 
specific gravity. 

It is an exceedingly difficult 
matter to determine, with any de- 
gree of accuracy, the Kpecific gra- 
vity of the air, or of any of the 
gases; but according to the expe- 
riments of M. Biot and M. Arago, at 
( 14)0 Fahrenheit, and the barometer 
at 30 inches, the weight of air is 
part that of water; or ox- 
pri'ssed without a fraction he stat- 
ed, 100,000 atmospheric air, will bo 
12*2 of water. In regard to the pro- 
portions of oxygen and nitrogen in 
the atmosphere 

Oxygen is ... 21 
Nitrogen . . . . 7tf 

100 

It is not absolutely determined, 
however, whether the proportions 
might not more properly be, 
Oxygi'n .... 20 
Nitrogen .... 80 

100 

A LABASTER. Among the stones 
which are known by the name of 
marble, and have been distin- 
guLihed by a considerable variety 
of denominations by statuaries, and 
others, whose attention is more 
directed to their external cha- 
racter and appearance th*an tlieir 
D 
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componrnt parts, alabasters arc 
those which have a greater ur less 
dc'gree of imperfect transparency, 
a granular tevture, are softer, take 
a duller polish than marbh}, and 
are usually of a whiter colour. 
Some stones, hiwever, of a veined 
and coloured appearance, have 
been considered as alabasters, from 
their possessing the first men- 
tioned criteriou ; and some trans- 
parent and yellow sparry sloiies 
have also received this apiieilation. 

Chemists aie at present agreed 
in applying tins name only to .sucli 
opaque, consistent, and soini-trans- 

i iarent stones, as are romposed ol 
hue united with the suJphuiic 
acid. But the term is mucii more 
frequent among masons and sta- 
tuaries than cJieiiiisls. OhemistH 
ill general coiiioinid tin* alabasters 
among the selenitea, gypuums, or 
plaster of Pans, more especially 
'When they allude only to the com- 
ponent parts, wilhout IniMiig occ.a- 
bion to c(in'»id< r the I'xtenial ap- 
pearance, in which only these 
stneral Compounds dilfer from each 
other. 

j\s the semi'Opaipic appearance 
and granular ti-xture aiise merely 
from a distuilied or successive crys- 
tallization, winch would else have 
formed transparent spars, it is ac- 
cordingly found, that tlie calcareous 
stalactites, or drop-stoiies, fonm*d 
by the tiansition ot water through 
the roofs of caverns in a calcan'iius 
soil, do not dilfer in u\ipeiirance 
from the .ilabasti'r, most of which 
^ also formed in this inanner. 
nut the calc.ireous stalactites 
spoken ot, coiiiOit of calcareous 
earih and curhonic acid ; wtiile the 
alabaster ot the cheuiists is tornmd 
of the saiue earth and sulpliuiic 
acid, as has already been Tenuirked. 

AJdllN. This name was given 
to a mineral discoveied by Wer- 
ner, in Bohemia, on .iccouiil of its 
white colour. It is opaque. Mas- 
sive albin consists of aggregated 
crystalline l.iinina:; but there are 
small crystals of it in right prisms, 
whose summits i:on*«iftt of rectan- 
gular planes, sprinkled over mam- 
nielated masses in cavities. 

AL B U AI U M. Innumer- 

able arc the instances of fanciful 
ppeculatiou and abaurd credulity 
26 


in the invention and application of 
subjects ill the more ancient ma- 
teria medica. The white and solid 
excietiieiit of dogs, w'liich subsist 
chiefly on bones, has been re- 
ceived as a remedy m the medical 
art, under the name ot Album tlra)- 
cuni. It coubists, for the iuo.st 
part, of the earth of hones or lime, 
in combination with phosphoric 
acid. 

ALHIMKN. This substance, 
which derives its iiaiae from the 
liatiii for the white ol an egg, in 
uliieh it exists abimd.intly, and in 
Its purest natiiiMl state, is one of 
the chJel constituent principles of 
all the aiiiuial solids. Beside the 
white of egg, it abounds in tlie scrum 
of blood, the vitreous and erjs- 
tilline hmnoiirs ot the eye, and the 
fluid ot ihopsy. l'’{uircroy claims 
to hhusidt the honour of having 
discovered it in thi' green fo^uht: 
of plants in general, particularly 
m those of the crueitorm order, 
III very young ones, and in the 
fresh shoots of tri'es, though 
llouelle appears to have detected 
it tliere long before. Vampclin 
says it exi.sts also in tlic mineral 
water of Plombiercs. 

Mr. Hi'guin lias found it in re- 
markable quantity in such vegc- 
tabh‘s as ferment without yeast, 
and all'ord a vinous liquor ; and 
from a series of experiments ho 
infers, that albumen is the true 
principle of fernient.itioa, and that 
Its action is more powerful iii pro- 
portion to its solubihn', three dif- 
ferent degrees of which ho found it 
to possi‘ss. 

The chiisf characteristic of alhu- 
nieii is its coagulability by the ac- 
tion of heat. It the white of an 
egg be exposed to a heat of about 
131^ F. white fibres begin to ap- 
pear in it, and at 100'’ it coagulates 
into a solid mass. In a heat not 
exceeding 'ZliP it dries, shrink, 
and assumes the appearance of 
horn. It is soluble in cold water 
before it has been coagulated, but 
not after : and when diluted with 
a very large portion it docs not 
coagalate eubilv. Pure alkalis dis- 
•solvo it, even after coagulation. 
It is procipitated by muriate of 
mercury, nitro-mnriate of tin, ace- 
tatu of lead, lutrate of silver, mu^ 
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riate of gold, infusion of galls, and 
taniiin. The acids and metallic 
oxides coagulate albumen. On tbe 
addition of concentrated sulphuric 
acid, it becomes black, and cx- 
liales a nauseous smell. Strong 
muriatic acid gives a violet tinge 
to the coagulum, and at length be- 
comes saturated >vith ammonia. 
■Nitric arid, at 70® F. disengages 
from it abundance of azotic gas ; 
and if the heat be increased prussic 
acid is formed, after winch car- 
bonic acid and carburetted hydro- 
gen arc c\olycd, and tlie residue 
consists of water containing a little 
oxalic acid, and covered with a 
lemon coloured fat oil. If dry pot- 
ash or soda be triturated with al- 
bumen, either liquid or solid, am- 
moniacal gas is evolved, and the 
calcination of the residuum yields 
an alkaline prussiutc. 

On exposure to the atmosphere 
in a moist state, albumen passes at 
once to the state of putrefaction. 

Albumen is easily obtained from 
the white of an e^g by agitating it 
ill ten or twelve times its weight of 
alcohol. The water which held the 
albumen iu solution unites with 
the alcohol, and the albumen falls 
to the bottom in the form of white 
flakes or liliiiiiciits, whieb are in- 
soluble and niay, therefore, be 
w'ashed witli water. This sub- 
stance is readily dissolved in pot- 
ash and hoda, but with considerable 
di/ru.ulty in ainiuoiiiti or the acetic 
acid. Albumen is solid, white, in- 
sipid, and iiiodoious, without action 
on vegetable colours. 

According to the experiments of 
O.iy Lii.ssac and Tlieiuid, lOU parts 
of albumen from the white of tlic 
egg are composed of 
Carbon . . . 

On > gen . . 

Hydrogen . . 7, .110 

Azote . . . 15,705 

Ibis estim.ition would .luthorize 
the suppusitioii, tliiit .'ilbumen is 
coiiipused of two proportions of 
azote, the oxygen, nine carbon, 
twenty-t\vo liydrogeii. 

T..e principal parr of the almond, 
and ot the kernels of many other 
nuts, axipears, from the experi- 
ments ot Proust, to be a substance 
analogous to coagulated albumen. 

The juice of the fruit of tbe 
27 
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Ochra, €snilentus) ac- 

cording to Dr. Clarke, contains a 
liquid albumen in such quantities, 
that it is employed in Dominica as 
a substitute for the white of eggs 
in clarifying the juice of the sugar 
cane. 

Albumen may be distinguished 
from other substances by its pro- 
perty of coagulating by the action 
of heat or ai'ids, when dissolved in 
water. According to Dr. Bostock, 
when the solution contains only 
one grain of albumen to 1,000 grains 
of water, it becomes cloudy by being 
heated. 

Albimien is a substance common 
to the animal as well us to the 
vegetabhi kingdom, and much more 
abundant iu the former. 

From its coagulability albumen 
is of great use in clarifying liquids. 

It is likewise rmnarkable for the 
property of rimdering leather sup- 
ple, for which purpose a solution 
of whites of I'.ggs lu water is used 
by leather-dressers ; and hence Dr. 
Lobb, of Veovil, in Soiiievsetsbiro* 
w'as induced to employ this solu- 
tion in I ases of contraction and 
rigidity of the tendons, and derived 
from it apparent suecess. 

Whites of eggs beaten in a basin 
with a lump of alum, till they co- 
agulate, form the alum curd of 
Riverius, or alum vatapltu»m of the 
London Pharmacopot-i.i, used to re- 
move inlldinmalions of the eyes. 

ALBIJIINIJM is the name given 
to the inner bark of trees. 

ALCARRAZAS is a species of 
pottery made iu Spain, used for 
cooling wines, winch it effects ^iv 
being porous, in consequence m 
W'hich the wine passing through 
the pores is evaporated, and as in aU 
other c.i'»es whore ei .ipnratioii takes 
place, cold is produced. This pot- 
tery i.s made of clay, consisting of 
sixty parts of calcareous earth, 
mixed with alumina, and a little 
peroxide of iron, and thirty-six of 
silicious earth, mixed with a little 
alumina ; to which a quantity of 
salt IS added in the mixing. The 
vessels are only halt baked. 

ALCHEMV. For iiiuiiy ages, in 
almost aR countries w'hore science 
was ill any’ degree cultivated, men 
W'ere led to indulge in the absurd 
hope of being able to convert sd) 
P 2 
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tbc inferior metals into Rold and 
silver. The substance wliirh was 
to oflect this, has been called the 
philosopher’s stone. There have 
also been imagninry hopes in- 
dulged of being iibhs to discover a 
uimcrsal medicine, winch would 
cure disea^^es, aiid eonter lorjg life j 
or iuunortality. The desire of ' 
wealth and of life being engaged, j 
it is not to be u ondered, in the le^j. 
*'nlighlened ages, nluni so many 
of the propt‘1 ties of ditferent kind'* 
of ni.itter Avere unknown, th.it che- 
mists should eagerly per-^cAerc in 
the research ; and hence the im- 
portance of alclieniy, Avlilch uas 
the name given to this pursuit. 
The alclieunsts, by pertoiming 
every kind of experiment tbey 
conld think of, although they taileil 
in the chief object of their pursuit, 
made many disco veruM which have 
been of benefit to mankind, and 
formed the basis ot purer science 
in move enlightened .»gi s. In 
perie.iiig the hi.storj of tin* trails- 
Hctiotis of the alctieiiusts, as ri*- 
corih'd 111 the works of Boyle, 
Ijoerha.ive, ond otlit r soher-nnnded 
men, w'c meet with tuch evidence 
of the transmutation of the basei 
metals, th.it were it not now 
know 11 hy the aid of modern science 
tli.it the matter is impossible, wc 
should hardly know ou W'liat ground 
to refuse our belief, lilven Lord 
Ijacoii was induced to believe in 
the of the .success of 

a 1 ohem> ; and considering how 
plausible and numerous were the 
preteii.sion .4 of the alciiemists, he, 
.f.k-rlinps, would hard'y have been 
justitiabic, witfi the knowledge then 
possessed of chemistry, to have 
maintained that success never could 
be obtained. 

In the middle ages thoro wiTe 
many pretenders who amassed pro- 
perty hy pretending to commu- 
nicate the important secret, and 
nobles, bishops, prince.s, ami king.**, 
were constantly their dupe.s. Fre- 
derick in. emperor of Oermany, 
caused a medal to bo struck i»f the 
gold produced hy an alchemical 
operation, which was pi*rforined in 
Ins pre.si:nce by a quack of the 
name of llicliterhau.sen. Frederick 
was so well satisfied, that he 
granted letters of nobility to the 
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adept, and called him up among the 
barons of the holy Roman em- 
pire by the appropriate title of the 
Haron of Chaos. Such a fief was 
worth a fortuius and uccordingly 
wherever ho went, thi* Rarou of 
Chaos met w’ith capital succe««s. At 
the court of tlie elector ol Slayence, 
he offered t:i effect a trausrauta- 
fioii, for wh'cli purpose he pro- 
duced a *.11' ill portion of tlie nratfer 
of projiciimi, in shapt* .ind si/e 
like a Jeiitii. The pow tier had been 
iniveil up with gum trag.ic.iTjth, for 
the ]uir])o.se, as he said, of bind- 
ing It, and again the pellet wa,s 
eii-.eloptMl in wax. 'Hie elector 
a as de.*«ired to put it together vrith 
tour ounces of quicksilver in a 
crucible, which w.ih utter wards co- 
vered with eh.ircoal. The elector 
and the baron then blew the fire, 
and at the expiration of half an 
hour, the crucihl'' was taken from 
the furnace, and the baron poured 
out the molten gold. The liquid 
inet.ll appeared of a bright red, and 
the b.iron exclainu'd that its touch 
was too high'; it iinrst be lowered 
hy the atldition of silver. ’ITic 
elector threw in a bar of silvr'r, 
and after a second fusion, the 
metal wsis cast in an ingot ; w’hich 
was toiind very pun*, hut rather 
brittle. 'J’h'* baron easily at counted 
tor this, hy iitiyiiig, probably, some 
particle.s of tin .'nlliereu to the in- 
got mould; hut .'i third fusion would 
remove tbi; allov. This was done 
at the mint, and tin* gold then be- 
came exceedingly diu*tilc, and the 
mint ira..ter told his serene Iiigli- 
ness he had lu". or seen .such fine 
gold. Monconnis te'ls tlie story in 
the words of the idertnr, and it is 
«*videiit that both of them heliev^ed 
tli.it a real tr.iiismutal ion had taken 
pl.jce. 

In performing such evp<‘rinieut.s, 
it was a usu.d trick to li.ive a piece 
ot gold enclosed in a liullow tube 
employed to stir flu' mivtiiiv, and 
witJi the end stopped up with 
wax. In the process of btirring, 
the wax melting, allowed the gold 
to get into the crucible ; and thus 
the alchemist surce'sled in p<*r- 
siiading bis dupes that he had 
effected the pinposc propo.sed. 

John Henry Aluller, origiii.illy a 
barber, in the ivrovince of Alsace, 



camo to the court of the emperor 
Hodulpb, who was a munitiuent 
patron of occult sciences, and suc- 
CL'ed<‘d r<o W(‘ll, that he had a 
patent of nobility conferred on 
lihii. After ninny adventures lii‘ 
ueiit to the court of the Duke of 
Wiirfeinberff, at Stuttijard, to prac' 
tise Ji's art, and succeeded in per- 
Miadiiig the duke of liis eflectinff 
‘he tcanMnutatiuiis. 7'Iie duke 
poured the metals into the crnci- 
hJe, the doots ot the laboratory 
Mere locked and sealed, and on 
the follov.ni.ir ninruiiif' the ainal- 
pain ot lead and nierciiry was 
ftuiiid richly impregnated with 
goli<. Another opt ration at the 
casth: of lleidlengeti had the same 
effecl. In the first case, success 
MMd obtained by means of an ac- 
' j.’ijIic Jiitrudnced in a cliest ; 
end in the sei’ond instance, the 
same useful aiiviliary found his 
wav through a v.tult. Ilut the 
1) 11 on was not allowed to enjoy his 
honours in peace, for now the lar- 
f.iincd iSaudivogius made his ap- 
pear.ince at Mtuttgard. 'J’hia was 
ri I’olisli nohlcin.in, believed to bo 
the gre.iti st alchemist and magi- 
ci.m of his age. 'I he tno adi'pts 
Were both M'onderfiilly pi'rplevi’d, 
each belieMiig the other possessed 
of tlie secret. Miiiler, to relieve 
limiself froiii tin’ embarr,s,s.«iient of 
till’ jircsi-nci* of his rivtil, found 
iiu-.'ins to pc-iMiade him tti.it tii ‘ 
duke iiiteiided to put him to the 
tortnri', m order to lualce him con- 
fess his se. ri't ; upon wlii. h San- 
divogiiH ran away from Stuttgard. 
Muller contrived to liavt* iiim ar- 
rested h> the way, and couliued >n 

{ iri^ou ; where he almost lost his 
if(* by the .seventies indicted on 
li'iu, in Older lo ni ike him give up 
his secret to liis false hrotUor ; for 
Afuller liad no doubt of ^v.indivo- 
gius being in possession of the phi- 
losopher’s srone. Saiulivogius at 
last making hlc escape, Muller was 
apprehi'iided, condemned, and ex- 
ecuted ; being dressed at his exe- 
cution in a ganucut covered willi 
leaf gold. 

It astonishing how many per- 
sons lost their all in purs- it of 
this vain science ; but the alche- 
mist still p''rseverefl, and one 
generation after uuoiher, trode in 
UU , 


the same p.'vth of felly. Tlio alche- 
mist was seldom induced to giv«j 
M'ay to dis.ixipoilitnic'V't. lie again 
Ailed alembic and .dudel ; again 
tried a now mixture of snipliu.*, 
mercury, .md .salt ; again heati-tl 
his funir’.ce ; and every suc ’e-.pi\ e 
cliange iu tlu* appeavTUM'f' of the 
matevi.ils lie employed, Idled Ills 
mind wiMi intense liope, tliat the 
object of his study w.i.s about to oo 
accompli:died. A m vv atf-uniit in 
still to be m.ide, and tlie .scene of 
his delusive eUbrts only tenuinativl 
with hi.s life. 

AliCOIIOli. Tliis term is applied 
in strictness only to the xiure spirit 
obtainable by dislillation and anh- 
aeipient n*ctilicatliin from all 'ifinuls 
that have nudevgonc vinous fer- 
niciitatiou, and from none but .siicli 
cis are .sn.sceptible of if. Hut it i.s 
couinionly used to signify thi.s spirit 
more or less imperfectly freed from 
xvater, in the ntat<* iu which it is 
usually met with in the shops, anti 
in M'liicli, f.s it v\.is first obtained 
from the juice of the grape, it wp-i 
long di.stiugiii.shed by the name of 
spirit of wine. At present it is ex- 
tracted cbitdly from frrain or 
mobi.-sos in Kurope, aiii'. trom the 
juice of the sugar-c.ine iu the West 
Indies ; and in the, diluted slate iu 
which it commonly occurs iii trade, 
constitutes tlie b.isis of tlic several 
.spirifuoii.s liquors callc I br.iiidy, 
rum, gin, wIns’Ny, .md cordials, 
howe.er v.inoiidy denominated or 
disguised. 

As we are not able to coTnpo”jid 
alcohol immediately from its 
mate constitu-mts, we hav e recourse 
to The pvoce.ss of feniient.ition, by 
wliieh il-^ principh s are first extri- 
c.iteil trom the suhst.incea in vvhicli 
they W'-rn combined, and then 
united into a new compound ; to 
distillation, by which tins new com- 
pound, the .olcohoT, is separated in 
a .state ol dilution with w.aer, and 
coiihimiii ited with essential oil ; 
and to Tcctihcaliou, by w'hich it i.s 
ultimately fn‘ecl from these. 

It appears to he essential to the 
fermentation of alcohol, that tho 
femumting fluid slmuld contain 
.saecJiuriiie matter, which i.s indis- 
pensable to tluit .species of fermen- 
tation c.illed viiijus. In Franci*, 
where a great deal of wine i3 madt. 
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particularly at the comTacucenu^nt 
of tlie vintage, that is too wc*ak to 
1)0 a saleable coiiimodjty, it is a 
coTumon practice to subioct this 
U'liie to distillatiuu, in ordor to draw 
off the spirit : and as the ossouti.il 
oil tli.'it rises in this process is of 
:i more pleasant flavour tlian that 
of malt or mol.isscs, the Frenoh 
brandies aro ])volt;rred to .luy other ; 
though even m the flavour of these 
there is a dillerence, according to 
the wine from which tlu'V are pro- 
duced. Ill the West Judies a spirit 
is ohtaiiK'd from the luict* oi th<‘ 
siigar-c.iiK', w hieh is highly impreg- 
nated with its esseutMluil, and well 
known hy tVie umie of rum. The 
distillers in this country use gram, 
or molasses, when«*e they tUsliu- 
guish the products Iia tlie name ot 
Mt/lt sptr/f<, auil molasK'K .spirtfs. 
It is said that a Aory good spirit 
may be extracted tVoiu the husks of 
gooseberries orcurraius, alter wine 
Las been made from tVieni. 

As the pro«;oss of lualiiiig devc- 
lopes the ‘j.iceharine principle ot 
grain, it would .ipp<?ar to render it 
fitter for the purpose ; though it is 
the common practice to use about 
three parts or raw grain with one 
of malt.' For this, two reasons 
may he astigued: by using r;iw 
E.r.iin the expense of malting is 
baved, .Ts well as the duty on 
niiilt; and the process of malting 
Tefjiiires some nicety of attention ; 
since, if it be earried too far, part 
ot tlu! sacchfiriiic matter is lost, 
and if it be stopped too soon, this 
iwrlter Avill not be* wholly deve- 
loped. Ilesidcs, if the malt be 
dried too ijuickly, or by an iin- 
vqiial lierit, the spirit it yields will 
be less in quantity, and more un- 
pleasant ill flue OUT. Another ob- 
ject of economical consideration is, 
what gr.iin will aflbrd tlie most 
spirit in proportion to its priqe, as 
W'ell as the best iii quality. Barley 
appears to produce less spirit than 
wheat; and if three parts of raw 
Avlieat be mixed with one of malted 
btirlry, the produce is said to be 
particularly tine. This is the prac- 
tice of the distillers in Holland for 
producing a spirit of the finest 
quality ; b'lt in Fngland they are 
expressly prohibited from using 
more than ouc part of wheat to 


1 two of other grain. Rye, however, 
aflbrds still more spirit than Avheat. 

I The practice with the distillers 
ill Scotland, according to Dr. I're, 
IS to use one part of malted uith 
from four to nine parts of un- 
malted grain. This mixture yields 
an equal quantity of spirit, and at 
.1 iniicli ch.-fiper r.ite tli.in when 
the torniei proportions are taken. 

Whatever be the gram em- 
ployed, it may be coarsely ground, 
and then mixed cart-lully with a 
little cold Avater, to jirevent its 
ruiiuing into lumps; wafer about 
UdO p. may then be added, till it 
IS sufficiently ddufi'd ; and, lastly, 
a suflicieul (pi.iiitity of yeast. Thu 
Avbole IS tlu'ii to be allowi'd to 
ferment in n coA'eied Aessel, to 
wliirh, how'cier, the* air can have 
a^'cess. Attention must be p.iid to 
the tempi'ratiire ; tor it it exceed 
770 p. the fermentation will be too 
rapid ; if it be below OOO, the fer 
mentation Avill cease. Tlie mc.ni 
between these will generally bo 
found most favourable. In this 
country it is tlie more eommon 
practice to mash tho grain as for 
browing malt liquors, and boil the 
wort. But in whichever way it bo 
prepared, or if the iras/i, so tho 
liquor intended for distillation Li 
called, be made from molasses and 
water, due attention must be paid 
to the fermentation, that it be eon 
tniued till the liquor grows line, 
and pungent to the taste, Avhieh 
will generally be about the third 
day, but not so long as to per- 
mit the acetous fermentation to 
commence. 

Jn this state tbn wa.sh is to be 
committed to the .still, of Aviiic.h, in- 
cluding the head, it should occupy 
at le.vst Ibreo-fourtbs ; and dis- 
tilled with a gentle heat as long ,is 
ally spirit comes over, which will 
be till about half the wash is con- 
sumed. The more slowly the dis- 
tillation is conducted, tlie less Avill 
the product be contaniinatcd with 
I'sseutial oil, and the less danger 
will there be of empyreuma. A 
great saving of time and fuel, how- 
ever, may be obtained by making 
tho still very broad and shallow, 
and contriv ing a free exit for the 
steam. Poimerly, when the excise 
was levied ou the size of the stUl 
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and time of worliinp it, this prac- 
tic»* was carried to biich a pitch in 
Sc-otland, that a still mrabiuing 13 
g.) lions, and containing Hi gallons 
of w.iL.h, has liceii charged and 
■\vor..rd no less th in four linndrtMl 
and i’lghty limes in the .space of 
twentv-four linurs. 'Phis would be 
iijcrc.iiblc, were it not established 
bj’ uniiiie.stion.ible evidence. 

'I'lic In-fit product, teidinically 
termed low ivnii\ is again to be 
subiecti'd to distillation, the latter 
portion.s of what come.s over, called 
fffhitM, henig set apart to put into 
the w.ish stiil at some future ope- 
ration. Tlius a large portion of 
the watery part is lett behind. 
This second product, termed raw 
Apirit, being distilled again, is 
called n'rltjivd spirit. It is c.ilcu- 
luted, that a hundred gallons of 
malt or eoru wash, will not pro- 
duce above twenty of spirit, con- 
taining (iU paits of alcohol to .50 of 
water ; the same of cider wash, 15 
gallons ; and of molasses wash, 22 
gallons. The most spirituous wines 
of France, those of Languedoc, 
(ruienno, and llousillon, yield, ac- 
cording to C'haptal, from 20 to 25 
gallons of excellent brandy from 
100; but those of Burgundy and 
Champagne much Ies.s. Brisk 
wines, containing much cariionic 
acid, from the fennontution having 
been stopped at an early period, 
>ield the least spirit. 

The spirit thus obtained ought 
to be colourless, and free from any 
disagreeable flavour ; and in this 
state it is Attest for pharmaceu- 
tical purposes, or the I'xtraction 
of tinctures. Hut for ordinary sale 
somotliing more is required. The 
brandy of France, which is most iu 
esteem here, though perlectly co- 
lourless when first madi', and 
often preserved so for use in that 
country, by being kept in glass or 
stone bottles, is put into new oak 
casks for exportation, whence it 
soon acquires an amber colour, a 
peculiar flavour, and something 
like an unctuosity of consistence. 
As it is not only prized for these 
qualities, but they are commonly 
deemed essential to it, the English 
distiller imitates, by design, these 
accidental qualities. The most ob- 
Tious and natural method of doing 
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this, would be by impregnating a 
pure spirit with tlu* extractive, 
resinous, and colouring matter of 
oak shavings ; but otlu-r inodes 
have been contrived. The dulci- 
fled spirit of nitre, as it is called, 
i.s commonly ust'd to give tiie 
flavour ; and catechu, or burnt 
sugar, to impart the desired colour. 
A French writer has recomnien(U>d 
three ounces and a half of linely 
powdered charcoal, and four ounces 
and a half of ground nee, to be 
digested for a fortnight iu a quart 
of malt spirit. 

Tht‘ fliiest gin is said to be made 
in llollaiid, from a spirit drawn 
from wheat, mixed with a tliird or 
fourth part of malted barley, and 
twice rectified over juniper berries ; 
hut iu general, rye meal is used 
instead of wheat. Tliey pay so 
much regard to the water cm- 

{ iloyed, that many send vessels to 
etch it on purpose from the 
Mt'use ; but all use the sofiCHt and 
dearest river water they can get. 
In EugLind it is the common prac- 
tice to add oil of turpentine, in the 

f proportion of two ounces to ten 
alloiiB of raw spirit, with three 
andfiils of bay salt, and draw oflf 
till the faints begin to rise. 

But corn or molasses spirit is 
flavoured likewd.se by a variety of 
aromatics, with or without sugar, 
to please different palates ; ail of 
which are includi'd under the ge- 
neral tcehuic.il term of rompouuits 
or cordials. 

Other articles have been em- 
ployed, though not generally, lor^ 
the fabrication of spirit, as carrots 
and potatoes ; and we are lately 
informed by Professor Proust, that 
from the fruit of the carrot tree he 
has obtained good brandy in tlie 
proportion of a pint from five 
pounds of the dried fruit. 

llie spirits distilled from diffe- 
rent fermented liquor.-i differ in 
their flavour : for peculiar odorous 
matter, or volatile oils, rise in most 
cases with the alcohol. The spirit 
from malt usually has an empyreu- 
inatic taste like that of the oil, for- 
med by the distillation of vegetable 
substances. The best brandies 
seem to owe their flavour to a 
peculiar oily matter, formed pro- 
bably by tli« actioa of th« tartario 
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acid on alcohol ; and nim derives 
its cliriTActeristic taste from a prin- 
ciple m the sugar cano. All the 
roimnon spirits may ho dcprivi*d 
of their peci'liar flavour by repeat- 
edly Jigostiii’ thc'in witli a mix- 
tore of well burnt charcoal and 
C|uick1iiue ; tbev then aflord pure 
alcoh'il by distillAtioii. Tue cognac 
brandies contain vegetable pni-sic 
acid, and tiieir llavoar may be imi- 
tated by adding to a solution of 
alcohol in UMter of the same 
slreiigth, a few dicps of the ethe- 
real oil of wine ]irodured during 
th*‘ fornvitioii of ether, and a simi 
liar quantity of vegetable piii -ic 
acid, procured from laurel lenea or 
any bitter kernels. 

To obtciin pure alcohol, ditrerent 
proctis^es haie been recommend- 
ed ; but the purest rectibed spirit 
obtained .is aboic dc-scribed, being 
that which i-i least coiit.euiuated 
with loreigii nntter, slinuld be em- 
ployed. itouelii! recninmends to 
draw off half the spirit in a water 
bath ; to rectify this twice more, 
drawing oflT tvo-thirds each time ; 
to add water to this alcohol; which 
will tarn it milky by separating 
tluj essential oil remaining in it; 
to distil the spirit from this water ; 
f'lul fiu.ally rectify it by oue more 
distillation. 

UaUTiu sets apart the first run 
ning, whin about a fourth is come 
01 er, and continues the distill.'i- 
liou nil he has draw'ii otf about as 
much move, or till the liquor runs 
milky. 'J'he hist runtiiiig he 
puts into the still again, and mixes 
the first h.ilf of wli.at comes over 
with the preceding lirst product. 
This process is again repeated, 
and ail fh.e first products being 
mixed together, arc diatilled afresh. 
M'hen about half the liquor is 
come 01 er, this is to be set apart 
as pure alcohol. 

Alcohol in this state, however, is 
not so pure as vdien, to use the 
l.iiiguiige ot the old chemists, it has 
been ili'phligmatefi, or sti'l further 
freed from water, bv meimsofsome 
alkaline s.ilt. Hoeih.une roenm- 
iiieiided, for this purpose, the mu- 
riate of soda, deprived of its water 
of CTv.talli/.-ition by heat, and 
added hot to the spirit. Hut the 
anbcarboimte of potash is prefer- 
32 


able. A>'out a third of the weight 
of the .ilcoliol shouhl !)<■ added to it 
in a gla<s ves‘u*l, w'ell shaken, and 
then .lUffeTed to siil.-side. 'ihe salt 
«ill be moistened by the water ab- 
sorbed tro.ii the alcohol ; wdiich 
heiug dec'Uited, more of the salt is 
to he aod'd, and this is to b« con- 
tinued f’ll the salt fells dry to the 
bottmii t.i the le.'M'l. The alcohol 
in H.i'' st.ite Will hr reib'cTied by a 
poitioii of the pure poln h, which 
It mil hold 111 .solution, from w’hich 
it must he frt ed b^ distilbifon in a 
water b.srh. Diy iieiviaie of lime 
may be stib-.titiMi d advantageously 
for the aUalj 

As aifohol is much lighter then 
wa*i-v, iisj.| M* 1 be gr IV ity is adopted 
as the tei>r ol its ]iiintv. i'';mrcroy 
c )iisioei-» it its rectirii' 1 to tin* 
hi,;h(-.sl point Av^nui its specific 
graiity is 8‘Z!), th..t of water being 
1,000 ; and peril. i Os this is nearly 
as far .as i* c.''i be ciicied by flip 
proce.is ot Kou'lle or liaunie 
simply. Mr. [bines louud the first 
jneasure that came over from 
twenty of spirit at H.'Jti to be 820, 
at till* temperature of 71© F. Sir 
Cliailes Hlagileu, liy the addit'on 
of alkali, 1)1 ought it to 81 .'1, at UOO 
F. Chaussier profi'sses to have re- 
duced it to 71)b ; but he give.s 
!>U8..1.'> as the specific gravity of 
water. Lowita asserts, that he. hau 
obtained it at 701, by adding as 
much alkali as iieavly to absorb 
the spirit ; but the tempcr.ituro 
is not lud’cated. In the .shops it 
is about 8.45 or 810 ; according 
to the London College it should be 
815. 

It is by no means an e.asy under- 
taking to deteruiiiu* tlin strength 
or relative value ol .spirit.s, even 
with sutlicient accuracy for com- 
mercial purposes. The following 
requisites must be ubt.anied before 
this c.an be well done : the specific 
gravity of a certain iimuberof mix- 
tures of alcohol and water must 
be taken so near each other, as 
thet the inrerraediate .specific gr.i- 
vities may not iiorceptibly difter 
from those deduced trom the .‘.up- 
position of a mere mixture of tlic 
fluid.s ; the expansions or varia- 
tions of specific gravity iu these 
mixtures mu.st be d -tenmned at 
dift'erent teuiperHiure.s ; some easy 
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mothod must 1)C contrivod of deter- I 
naming the presenre and quantity 
of sarcharine or oleaghioua matter 
■which the spirit may hold m solu- 
tion, and the rdVft of such solu 
tion on the specific gravity ; and 
lastly, tho spccitic gravity at the 
duid must bc‘ .isccrtaiiicd by a pro- 
p( i- lloating instrunu ni: with a 
gradu.'.ted btoiu, or set of weights ; 
or, nliiclinifij be more c*«mvt!iiient, 
with botli. 

'1 he strength of brandies in com- 
merce IS judged b-y the phial, or by 
hunjing. The phial pioof coiishts 
ill iigiUting the t jnril m a bottle, 
.iiul observing the form and mag- 
nitude of the Inibbli s that (■olleet 
lound the edge of the liquor, 
tei'hiiically ferined the bfod, which 
:ir<‘ larger the htronger the spirit. 
Ihese proliably depi-nd on the sn- 
lutinii of resinous matter from the 
cask, which is takdi up lu grc.iter 
quantities, the stronger the spirit. 
It IS not di/Ju uU, however, to pro- 
duce this iippearaiico by yariuMS 
simple additions to weak spirit. 
The proof by burning is also f<ill.i- 
cious ; he< ausc the magnitude of 
the llame, and qu mtity ol residue, 
ill the same spirit, vary greatly 
Mitli the lonu of the vessel it is 
bill lied n:. If tie* vessel be kept 
cool, or s.iJT’eied to la come hot, if 
it be deeper or shallower, the re- 
sults will iK.t be the aaiiie in each 
<'ase. It doe.i not folh'V.', howeier, 
but that luaiint.u lurets and others 
may m many iii.,tances r»-cei\e 
coiisider.iMc’ liifeimation from 
tliefc Signs, in circuinstaiiees 
e-v.ictly alike*, .md in the course 
of oper.uions therein it vv'ould be 
incotiv eiiieiil to recur coiitiiiii- 
ally to experiments of specUic 
gravity. 

The importance of this object, as 
well for the purposes of revenue 
as of conitiieree, induceil the 
llritLsh govern. nent to employ Dr. 
Ukigdeu, now ,Sir b'li.nUs, to iii- 
stitiiti* ii very ndnute anu accurate 
serii’s ot <‘xpeiimei'ts. 'J’hese may 
be coiisi'lercd as finida men till re- 
sults ; for which reason, 1 shall 
give a suinnj.'vy of tlieiii in this 
place, from the PJiilu.sophicaiTranb- 
uctions for 17t;o. 

The first olject to which the iv 
peviments wire ilucctcd wa.s to 
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ascertain tlio quantity and la\y re- 
.suiting from the mutual peuctra- 
tion of water iind spirit. 

All bodies in gimeral expiiiid by 
li«‘at ; hut the quantity of thi.s ex- 
pansion, as well as tho law of its 
progression, is probably not the 
same in any two substances. In 
water and spirit they are, rctnark- 
alily difli'rent. The whole expan- 
sion ot pure^ spirit from 30° to 
10«o of l''alirenhcit’.‘< thermometer 
is not less tlum of its whole 

bulk at 300 ; whereas that of water, 
m the same iiiterviil, is only 
l-145th of its bulk. TTic laws of 
their expansion art* .still more dif- 
ferent than tho quantities. If the 
i‘\p.LUsiDn of quicksilviT hi*, as 
usual, taken fur the standard, (oiir 
thermometers being constructed 
witli tiiat fluid) the expansion of 
spirit is, indef'd, progre.s8ivcly in- 
creasing with respect to that 
standard, but not much so within 
the ahovc-mentioned interval ; 
wliilc w.it(*r kept from fn'ewng to 
.'lOO, which may easily be done, will 
ab^olutely coutrai't as it is heated 
for ten or more degrees, that is, to 
41)0 or 420 (,i jpg thermometer, and 
will then begin to expand as its 
heat is augmented, at first tlowly, 
and afterward gradually more ra 
pully, ^o .as to observe niion the 
whole a vu'ry increasing progres- 
sion. l\ow, mixtures ot these two 
sabstance.s will, as may be sup- 
po.sed, aiqiroai-li to tlie Ics.s or the 
gre.iter ot tlie.*e ju 
cording ,is they are co:npouiiiled of 
more spirit or more water, ivliilc 
their total expansion will h'c« 
greater, .iccordiug as more spirit 
enters into their coinpo.sition ; but 
the exact quantity ot tlie expan- 
sion, as well as law' of tlie pro- 
gres.-iou, in all of them, i‘an bn 
detennineil only by trials. These 
w«*re, thcrclore, tlie two other priii- 
eip.il obji cts to be ascei tamed l»y 
expel in.cut. 

I'lie portion eng.igcd to mckc 
thc.se expei'nnenr!!i w .'u Jlr. Doll- 
fu.ss, 011 nigi aioiis Sw’i*s gentle- 
I'lan, llieii iii Loudon, v. ho had 
d]blingui.-.hcd hnubi It b-v' several 
publicatious on elieiuical subject,*.. 
,<i 8 he con'd not conveniviitly get 
the quantity ot i.piv.t Le wanted 
lighter than aUH, ai r.,l:c fixed 
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vpon tliid strength as the stuidard 
for alcohol. 

These experiments of Dr. Doll- 
fuss wore repeated by Mr. Cilpin, 
clerk of the Hoyal Society ; luul as 
tlie deductions in this ucrouiit will 
be taken cliieliy from that last set 
€»f oxpcrimentb, it is proper here 
to describe minutely the method 
observed by Mr. Gilpin in his ope- 
ration. This iiaturHlly re.sohe.s it- 
nelf into two parts s the way of 
xnakinc the mixtures, and the 
Way of ascertaining tlicir spcciJic 
gravity. 

1. 'Ine mixtures were made by 
wiMglit, as the only accurate 
method of fixing the pioportioin.. 
)n fluids of such very unequal ex- 
pansions by heat as wafer and 
alcohol, if measures had b<*ctt em- 
ployed, increasing or difreasiug 
in regulai proportions to each 
other, the proportions of the uiasst‘8 
would li.ive been sensibly irre- 
gular : now the latter was the 
object in view, nainelj, to deter- 
mine the real quantity of spirit in 
anj given mixture, abstr.uUug 
the conMdeiatioii of its tempera- 
ture. IJevides. if the proportions 
had been taken by measure, a dif- 
lorent nnstiiro should have been 
in.ule at every diflecent degree of 
ln.it. lint tin* principal consider- 
ation was, th.it with a very nice 
balance, such as was employed on 
this occ.ifsiim, quantities can be 
dcteriimied to much greater exact- 
31^ by weight than by any prac- 
tuable vv.iy of mcasureinent. The 
proportions were, therefore, always 
^akfij by vvfigbt. A phiul being 
provided of such a si/.e as that it 
should be nearly full with the niix- 
ture, was made perfectly clean 
and dry, and being cnunteriioised, 
as murli of the pure spirit as ap- 
peared necessary was poured into 
it. The weight of this spirit was 
then ascertained, and Oie weight 
of di.stilled water required to make 
a mixture of the intended propor- 
tions v.'as calculated. This «piatitity 
of water was then added, witli aU 
the necess.iry care, the la.st por- 
tions being put in by moans of a 
vvell-knovvTi lustrum cut, which is 
composed of a smal^ dish, termi- 
jiafiiig in a tube, drawn to a fine 
pomt: the. top of the dish heiog 


covered with the thiuob, flie liqnor 
in it is prevented from running 
out through the tube by the pres- 
sure of the atmosphere, but in- 
stantly begins to issue by droj^s, 
or a very small stream, upon rais- 
ing the thumb. Water being thus 
introduced into the phial, till it ex- 
actly counterpoised the weight, 
which having bi-en previously com- 
puted. was put into the opposite 
.scab , the phial vva.s sh.-iken, and 
then well stopped with its glass 
.stopple, over which leather was 
tied very tight, to prevent evapo- 
ration. No mivtim* was used till 
it had remained in the phi.il at 
least a mouth, for the full penetra- 
tion to have taken place; and it 
was always well shaken before it 
was poure,l out to have its specific 
gravity tried. 

*>. Thi'rc are two common methods 
of taking the specific gravity of 
fluids ; one, by finding the weight 
which a solid body loses by being 
iiiinicrscd in them ; the other, by 
filling a convenient vessel with 
them, and ascertaining the in- 
crease of weight it acquires. In 
both cases a standard must have 
been previously taken, which is 
usually distilled w^ater ; namely, in 
the first mclhod, by finding the 
weight lost by the* solid body in 
the w'ater ; and in the second 
ini'thod, the weight of the v»;ssel 
lilted with water. The hitter 
was prefeiTed, foe the following 
reasons ; — 

Wh(*n a ball of glass, winch is 
the properest kind of solid body, is 
weighed in any spirituous or w'atery 
Iluid, tlie ailliesiun of the fluid oc- 
casions some inaccuracy, and ren- 
ders the balance comparatively 
sluggish. To what degn e this 
eilett proceeds i.s uncerUiii ; but 
from some experiinenU made by 
^fr. Cilpin, with that view, it ap- 
pe.irs to be very si'iisible. More- 
fver, in this method a hirgc sur- 
face must he exposed to the sir 
during Uie operation of widghiiig, 
which, especially in tlie higher 
temperature.^, would give occasion 
to such an evtiporalion as fo aU«;r 
essentially the .strength of the mix- 
ture. It seemed, also, as if the 
temperature of the fluid under 
torial could be determined more cv 
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actly in tlie method of filling a 
Tctisol, than in thu other : for the 
fluid cannot 'well be stirred while 
the ball to be weighed rcmaiuH im- 
mcrsed in it; and as some tinu* 
must necessarily be spent in the 
w'cighing, the change of heat 
which takes place during that 
period, will be unequid through 
tVic mass, and may occasion a sen- 
sible error. ft is true, on Ihe 
other hand, that in the method of 
filling a voshcl, the temperature 
could not be ascertained with the 
ulmoiit precision, because the neck 
of tlie vessel employed, containing 
about ten grains, was filled up to 
the mark wiih spiiit not exactly 
of the same temperature, as will 
he explained presently : but this 
error, it is supposed, would by no 
m(>ans equ.il the other, and the 
utmost quantity of it niay be esli- 
mated very nearly. t’lniilly, it 
was much casi<‘r to bring the fluid 
to any given temperature when it 
was in a Acssel to be weighed, than 
'U'hen it was to have a solid body 
weighed in it ; bcoauso in the 
former case, the quantity was 
smaller, and the vessel containing 
it more manageable, being readily 
heati'd with the hand or warm 
■water, and cooled with cold -water: 
and the very circuinsturice, that so 
lunch of the fluid was not required, 

¥ roved a material convenience. 

lie particular disadvantage iii the 
method of weighing in a vessel, is 
the diinciilty oi filling it with ex- 
treme accuracy ; but when the 
vessel is judiciously and neatly 
marked, the error of filling will, 
with due care, be exceedingly mi- 
nute. By several repetitions of 
the s.\me experiments, Mr. (>ilpin 
scented to bring it within the 
l-15,00Uth part of the whole weight. 

llie above mentioned considi'ra- 
tions induced Dr. Blagdeii, as \vell 
as the gentlemen employed in the 
experiments, to give the prefer- 
ence to weighing the fluid itself; 
and that was accordingly the 
method practised both by Dr. 
Dollfuss and Mr. Cilpin in tlieir 
operations. j 

The vessel chosen as most con- 
venient for the purpose, was a | 
hollow glass hall, terminating in a | 
neck of small bore. That which Dr. i 
35 
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Dollfiiss used, held 5,800 grains of 
distilled water ; but as the balance 
was 80 extremely accurate, it w .is 
thought expedient, upon Mr. C.il- 
piii's repetition of the experiments, 
to use one of only grains 

capacity, as .admitting the heat of 
any fluid eoiitaiiied in it to be more 
nicely determined. 'J'he bAll of 
this vessel, which may lie o.illed 
the weighing bottle, measured 
about 2.8 inches in diameter, and 
was spiierical, except a slight flat- 
tening on the part opposite to the 
neck, which served as a bottom for 
it to stand upon. Its neck was 
formed of a portion of a baroiuett'r 
tube, .25 of an inch in bore, and 
about 14 inch long ; it was perfectly 
cylindrical, and, on its outside, 
very near the middle of its lengtli, 
a fine circle or ring was cut round 
it with a dianiontl, as the mark to 
which it was to In: filled with the 
liquor. 'ITiis mark was made by 
fixing the botllc in a lathe, and 
turning it round with great rare, 
in contact with the diamond. The 
glass of tins bottle was not very 
thick ; it weighed Olfi grains, and 
with its silver cap fl.’lfi. 

When the specific gravity of any 
liquor was to bn taken by ui(‘ans of 
this bottle, the liquor w.is first 
brought nearly to the required 
temperature, and this bottle was 
filled with It up to the beginning 
of the neck only, that there might 
be room for shaking it. A very 
fine and sensible thermometer was 
then passed through the neck of 
the bottle into the contained 
liquor, which showed ■whether it 
was above or below the intended 
temperature. In the foriinT case 
the bottle was brought into colder 
air, or even plunged for a moment 
into cold watiT ; the thermometer 
in the mean tiims being frequently 
put into the contained liquor, till 
it was found to sink to the right 
point. In like iiiainic'r, when the 
liquor w.as too cold, the bottle was 
brought into warmer air, immersed 
in warm water, or more commonly 
held between the hands, till upon 
repealed trials with the thermo- 
meter, the just temperature was 
found. It will be u rulers lood, that 
during the course of this heating 
or coolingj the bottle ^as yery fre- 
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quently sbakrn between each im- 
iTii-r&ion of the thermoincteT ; and 
the top of the neck was kept co- 
vered, either with the finger, or a 
Mlver cap made on purpose, as con- 
stantly as possible. Hot water 
was used to raise the temporatim* 
only in heals of 80© and upwards, 
inferior heats being obtained by 
applying the hands to the bottle : 
when tlic hot water was employed, 
the ball of the bottle was plunged 
into it, and again quickly lifted 
out, with the necessary shaking 
interposed, as often as was neces- 
sary for communicating the re- 
quired heat to the liquor ; hut care 
v/as taken to wipe the bottle dry 
after each immersion, before it was 
shaken, lest any adhering moisture 
anight, by accident, get into it. 
The liquor having by these means 
been brought to the d<‘sirpd tem- 
perature, the next operation was 
to till up the bottle <*x.irtly to the 
aivark upon the neck, "aliich was 
done with some of the same liquor, 
by means of a glass funnel witli a 
very small bore. Mr. Cilpin en- 
deavoured to get that portion of 
the liquor which was employed fur 
this purpose, pretty nearly to the 
temperatiure of the liquor con- 
tained in the bottle ; but as the 
whole quantity to be added never 
exceeded ten grains, a ditference 
of ten degrees in the heat of that 
^nlull quantity, whieh is more than 
it ever amounted to, would have 
occasioned an error of only l-30ih 
ol a degree in the temperature of 
the mass. Enough of the liquor 
^was put iu to fill the neck rather 
"above the mark, and the siiper- 
diious quantity was then absorbi'd 
to great nicety, by bringing into 
contact with it the fine point of a 
umall roll of blotting paper. As 
the 8urfai:e of tlie liquor in the 
neck M'oiild be always concave, the 
bottom or centre of this coneavity 
was the part made to coincide with 
the mark round the glass ; and in 
viewing it, care w^as taken, that 
the near and opposite sides of the 
mark sliould appear exactly in the 
same line,^ by wliicli means all 
parallax was avoided. A silver 
cap, whicli fitted tight, was then 
put upon the iie<‘k, to prevent eva- 
poration ; and the whole apparatus 
3G 


was in that state laid in the scale 
of the balance, to be weighed with 
all the exactness possible. 

Tlie spirit employed by Mr. Gil- 
pin was furnished to him by Ur. 
Dollfuss, under whose mspcctior 
it had been rectified from rum sup- 
]ilied by government. Its specific 
gravity, at 60 deuces of heat, was 
.82514. It was fir^t weighed pure, 
iu the above uientioned bottle, at 
every five degrees of Iwat, from HO 
to 100 inclusively. Then mixtures 
were lormed of it, and distilled 
water, in every proportion, Iroiii 
l-20rh of the water to equal parts 
of water and spirit, the quantity 
of W'atcr added being successively 
augmented, in tlie proportion of 
five grains to one hundred of 
the spirit ; ami these mixtures 
w'ere also weighed in the bottle, 
like tlie pure spirit, at **very th e 
degrees of heat. llie muubcrs 
hence resulting are delivered in 
the following table ; where tlie iirsi 
column shows the degrees of heat ; 
the second gives the W'eight of the 
pure spirit contained in the bottle 
at those difl'erent degrees ; the 
third gives the weight of a mix- 
ture in the proportions of 100 parts 
by W'eight of that spirit to 5 of 
water, and so on successively till 
the water is to the spirit as Kill 
to 5. They are the mean of three 
several experiments at le 
Mr. Gilpin always tilled and weigh- 
ed the bottle over again that num- 
ber of times, if not ofteiier. The 
heat was taken at the even degree, 
as shown by the thermometer, 
without any allowance in tlio first 
instance, because the coincidence 
of the mercury witli a division can 
he perceived more accurately than 
any fractiou can bo estimated ; and 
the errors of the thermometers, if 
any, it was supposed would be less 
upon the grand dlYl^ions of 5 d»‘- 
grees than in any others. It must 
be observed, that Mr. Gilpiu used 
the same mixture throughout all 
llic different temperatures, heating 
it up from 30° to lOQO ; hence some 
small error in its strength may have 
been occasioned iu the higher de- 
grees, by more spirit evaporating 
than water : but this, it is believed, 
must have been trifling, and greater 
incouvenicuce would probably have 
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roi^iiUed firdm intcrpoAiug a frcsb 
mix. tun*. 

The precise specific gravity of the 
pure spiiit eiiiploved was 
imt to .ivoiil ail inconvr'Uient ft'ac- 
turn, if is taken, in coustntrtlng 
tlie table of sp. ’rifle graMtios, .itt 
only, a proporUniiitl deduction 
heiiig iiuuie troiii all the other uuni 


hers. I'liu.H tlin fuiluvving table 
gites the true specific gravity at 
the ditVerent degrecjs of heat, of a 
pure rectified spirit, the specific 
gravity of wdiich at 00° is .Hi/i, togi>- 
ther with the specific gr.uilies of 
difliTent mixtures of it with water, 
at thuso dilfereiit temperatiaes. 


Jtful Mpicific GruvitU's at the different Temperatures. 


f3 

u 

Tlie 

puie 

spirit. 

lull 

giains 

of 

spirit 
to .5 
gr. of 
water 

100 

gr.iins' 

spirit 
to 10 
gr. ol 
water 

10(1 100 
giMiiisI grains 
of ■ of 
spirit spirit 
to 15 1 to 20 
■,»r. of gr. of 
w.iter water 

100 

grains 

of 

spirit 
to 25 
gr. of 
water 

100 

grains 

of 

spirit 
to 40 
gr. of 
water 

100 

grains 

of 

spirit 
to 35 
pp:. of 
water 

100 

grains 

of 

.spirit 
to 10 
gr. ol 
w.'iter 

100 

grains 

of 

spirit 
to 4.5 
gr. of 
wafer 

100 

gr.iiiis 

of 

spmt 
to 50 
gr. ol 
wafer 

.fflO 

•h:isoo 

■S4005 

■8.5057 

•S082.1 *87585 

K82S2 

•88021 

•8051 1 

•OOOSl 

•00558 

•0l0-2:i 

.1.1 


84700 

8.>7-2fl 

80587 87:1.57 

88050 

8870 1 

80201 

80830 

0041.5 

0081 1 ' 

10 

S.]I1.5 


8.5.507 

80.101 87i:i4 

878:t8 

88481 

8007.1 

80017 

00127 

005'(0 

-15 

H.Ul 1 

8W10 

85277 

8(>14l 1 80005 

87014 

882.55 

88840 

so:i‘.)o 

80000 

00.180 1 

50 

H-41)77 

84070 

8.5012 

85002 1 80070 

87;i84 

88040 

88020 

8017 4 

S0I>.8 1 

00100 

1 55 

H273(l 

848.14 

84802 

8.500 4 80441 

87150 

I 877‘Ml 

8s:io;i 

8801.5 

K‘>4.58 

H0!);i:i 

1 do 

Hj.i00] 


84.508 

8.5440 < 80208 

80<MH 

87500 

8H100 

88720 

80242 

80707 

iW 

] 


84341 

85 104 1 8.5070 

80080 

87 447 

H70;i8 

HHIOO 

80000 

8!) 170 

' 70 

8202.'] 1 

b.tl'tl 

H40y2 

84(151 1 857.10 

HtilSl 

87 105 

8770.5 

8825 1 

88774 

80252 

' 7.1 

81780 

I 82878 

8:1851 

81710; 85400 

80212 

80804 

874(i0 

88018 

SH.5‘W 

80018 

SO 

8l.5:i0 

82().ll 

8:i(]o.( 

84 107 ' 8.5248 

H5()00 

8(>022 

87228 

87770 

8.S401 

88781 

H.5 

8l-i!)l 

82‘{'J0 

84:171 

8m:i’ 85o:io 

8.5757 

.S0411 

87021 

87.V)0 

MS 1 20 

88(!00 

!»() 

SlOll 

821.50 

8:1120 

81001 : 81707 

8.5518 

80172 

80787 

87.100 

878S0 

88470 

!r> 

807!l| 

81i)U0 

82877 

S3754, 84.550 

8.5272 

85028 

80512 

8711 1 

8705 1 

881 10 

loo 

805 lA 

810.57 

820.10 

1 8:15 i:t' 84o:t8 1 

8.5031 

85088 

1 H6;il)2 

80870 

87 ! 21 

87015 


J 
1 ^ 

100 

grains 

of 

spirif 
to 55 
gr. of 
wMter 

100 

grains 

of 

spirit 
to 00 

gr* of 

wafer 

too 

grains 

of 

.spirit 
to 05 
gr. of 
water 

ion 

grains 

of 

spirit 
to 70 
gr. of 
water 

100 

grains 

of 

spirit 
to 75 
gr. of 
water 

100 

grains 

of 

spirit 
to 80 
gr. of 
water 

100 

grains 

of 

spirit 
to 85 
gr. of 
water 

100 

grains 

of 

spirit 
to 00 
gr. of 
water 

100 

grants 

of 

spirit 
to 9> 
gr. of 
water 

mo 

grains 

of 

.spirit 

fii 100 
gr. of 
water 

400 

•014-10 

•01847 

■0-2217 

•02.5«:i 

•<72889 

•9.1191 

•9;}474 

*04711 

•<j.io:»i 

•9 1222 

145 

Ol-.'ll 

0l(i40 

0200«l 

!C23.55 

<720.80 

02080 

94-274 

04.541 

0.1700 

94025 

10 

01020 

91 428 

•firoo 

0-21.51 

17/170 

0278.4 

0407-2 

0.1.111 

!>.i502 

9.1827 

4.5 

00812 

01211 

(M.584 

010.17 

92-2IU 

02.570 

02850 

041.11 

0 1.182 

01021 

50 

1 00.500 

00007 

01.170 

017*23 1 

172051 

02458 

02(447 

<>2010 

0.1177 

0.1119 

5.5 

00:107 

00708 

on n 

1 <11.502 

918.17 

02145 

021.10 

02707 

020(1 1 

04208 

00 

901 H 

00.510 

•(0027 

1 01-287 

01022 

010:1.1 

022-25 

02400 

0275.S 

0.1002 

(*5 

K!)!)20 

00428 

00707 

i OlOOO 

91400 

017J.5 

02010 

02‘284 

172.510 

172794 

70 

8<)0.(f5 

00104 

001.S1 

I 00817 

01181 

91403 

0l70;i 

02(Hil> 

024.14 

02580 

75 

SO 101 

80872 

00252 

1 00017 

00052 

91-270 

01500 

01840 

92111 

92304 

80 

8022.5 

80040 

00021 

I 00.585 

9072.3 

9104G 

01.1401 

01(722 

01891 

02142 

85 

818) i;i 

8!M00 

808 1.5 

. 1H)209 

90558 

00882 

0118(1 

01405 

91729 

91009 

00 

88817 

8')2:j0 

81Kil7 

! 80!(SK 

00:142 

U0008 

90007 1 

01218 

91.51 1 

91751 

05 

88.588 

H{too:i 

8o:ir(o 

, K97(i3 

00119 

004 1.1 

90747 

01020 

91-290 

915:41 

100 

88.1.57 

88700 

1 801.5.8 1 805.18 

80889 

00-215 

00522 1 

00805 

9 loco 

191.110 
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!)5 

00 

S5 

so 

75 

70 

(1.5 

(i(> 

.5.5 

.50 


grams 

(Trains 

gr.sins 

gr.iiiis 

gt .nils 

grams 

yrjin.s 

grams 

grains 

grams 


nt 

(»f 

of 

of 

lit 

ot 

of 

ot 

of 

ot 

o 

spirit 

spirit 

tpirit 

S}»irit 

spirit 

spirit 

spirit 

spirit 

spirit 

S])irit 

7*- 

to 100 

to KtO 

to 100 

to 100 

Ml 100 

to 100 

to 10i> 

to inu 

to 100 

to 1(>0 


gr. ol 

gr. ni 

gr. of 

gr. ot 

Rt. Of 

gr. of 

gi ol 

gr. of 

gr. ol 

gr. of 


w.itt-r 

w.itcr 

W.lllT 

\v.iter 

w.iter 

water 

w.iior 

water 

water 

w.iter 


-01117 

■0hj7A 

•0 40-20 

•or. 173 

•0.71*20 

•0.56SJ 

0501 1 

-iMJ-iOO 

■06470 

■06710 


04'2 10 

04 IS 4 

047:1 1 

it lOSH 

05*246 

05,50-! 

0577-> 

!)6048 

06.315 

06.570 

•0 1 

0 lO.'iS 

0 W05 

01517 

04S02 

0.5060 

053-28 

i).560-2 

!).5S79 

061.50 

06131 

A 

o.isno 

it 0)00 

on IK 

! 04(i05 

91R7I I 

05143 

i>.54*23 

0.5705 

O50!)3 

06-280 

0 


!US07 

041 10 

01114 

OHWl 

•>4058 

05*213 

!t.55.{ 1 

!)5N31 

061*26 

■ A 

03 lA-i 

it.'OiOd 

it.'i'tlS 

1 oi2i:i 

04480 

01767 

0.5(157 

05.1.57 

0566*2 

i>5il66 

»U 

»;iv> 17 

i).l 10.1 

o:i7io 1 

1 01018 

it 1*206 

i) 1570 

04S 76 

.0.5 IS! 

0.5103 

05NU 1 

♦ 5 

i);t04U 

0;i28.'i 

!);i5 10 

0382*2 

‘>4000 

04;«8 

0 168!) 

!).5UU0 

0.5.318 

i>5(>3.5 

7 0 

0-iSiK 

0107C 

t):i:i:i7 

orjoUi 

0:)8it8 

0 1103 

01.500 

i)|N13 

951 :io 

!>546!> 

.A 


ifiSu.'i 

iMi:i-i 

03113 

o:{(i05 

o;h)8o 

04.101 

0 16-23 

‘>4057 

!).5*2i>*2 

ho 


0-2(1 40 

0*2017 1 

ii;{20i 

1 03 188 

9.3765 

04102 

014.31 

iH76S 

05111 



15 

4‘) 

.3.5 

.30 

2.5 

*20 

15 

10 

5 


grams 

glams 

gi a ills 

grains 

grains 

grains 

grains 

grains 

grains 

s 

nf 

..1 

of 

ot 

of 

of 

of 

of 

of 


spirit 

spn It 

spirit 

spnit 

spirit 

spirit 

spirit 

spirit 

.spirit 


to mil 

to ion 

M> lOOito 160 

to lot) 

to 100 

to 100 

to 100 

to 100 


gr. of 

gr. ol 

gr. i.f 

1 r, of 

gr. of 

gr. ol 

gr. of 

Ri*. of 

gr. ot 


water 

w .iter 

W.ltl 1 

w ater 

water 

wat r 

Wutl'Y 

w.iter 

water 


‘!>lM67 1 !>7*2(>6 

07 41S 

•0763.5 

•07860 

•‘J8I0S 

•084 J ‘2 

•98801 

•90334 

.3.5 

iiiiKlO 

.<>70m; 

07310 

07556 

97661 

08676 

i)8397 

98861 

90314 

46 

06766 

i'6067 

072*20 

0/17*2 

07737 

08633 

0f>373 

98795 

90345 

4.5 

06.56.3 

!>6S46 

!»riio 

07;J84 

onu»6 

07080 

08.3.38 

08774 

003.38 

50 

i)6 1*20 

<3ti70H 

1>6<>05 

07-28 1 

07.580 

!)7i>-20 

‘>K*2‘>3 

98715 

<)0;il6 

.5.5 

06 27*2 

iM;.57.5 

1M4S77 

07181 

07.560 

07K 17 

i»S*2.3‘> 

9876*2 

00*284 

(.0 

061*2-2 

014137 

‘•67.5*2 

‘J7074 

07410 

‘J777I 

98176 

0S654 

09244 

(i5 

0.506-2 

06*288 

066*20 

06.‘>51> 

07300 

OZfihS 

98106 

98.594 

09104 

70 

0580*2 

061 13 

‘)6484 

06836 

07*203 

075'Hj 

980^8 

98.5*27 

99134 

75 

i>.5(j:i8 

95087 

!>6344 

9670.S 

07086 

97405 

9704.3 

084.54 

i>!>066 

hO 

05167 

0,58*26 

06102 

06568 

iNliXi:! 

073.S.5 

f)7H 1.5 

98367 

<)8!)!)| 


I’rotn this table, 'when the specific 
fpravity of any spirituous liquoT is 
ascertained, it will be easy to find 
the (luantity of rectified spirit of 
the ahove'iucntioned standard, con- 
tained in any given quantity of it, 
cither by weight or measure. 

Dr. Blagden concludes this part 
of the report with observing, that 
itis the cxpc'riinents were made with 
pure spirit and water, if any extr.a- 
neous substances are contained in 
the liquor to be tried, the specific 
38 


gravity in the tabb'S will not give 
exactly the pronortions of water 
and spirit in it. 'llie sutistances 
likely to be found in spirituous li- 
quors, where no fraud is suspected, 
are essential nils, sometimes em- 
pyreumatic, mucilaginous or ex- 
tractive matter, and ni'rhaps some 
saccharine niatfxT. ITic effect of 
these, in the course of trade, neems 
to be hardly such as would be 
worth the cognisance of the excise, 
por could it easily be reduced to 
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certain mles. Easentinl and rm- 
pyrcuniatic oils lire nearly of thi* 
same spofific gravity as .spirit, in 
gfiioral rather ligliter, and there- 
fore, notwithstanding the inntiinl 

I jonetration, will piohably make 
ittlc change in the specific gravity 
of diiy spirit uoiis Jir|iioiir in which 
tlioy are dissohed. The other suh- 
stauees are all he.ivn r th.ni spirit; 
the spi'cilic griiMtv of coiiiTiioti gum 
hoiTig and of .sugar l.lKMi, ae- 

cording lo the t.ildes of M. llrisson. 
I’Im* (diect ofllK-m tliert foie M'lll he 
to make spirituous liipior.s appear 
les.s strong than llu*y really are. 
Aw idea w.is once eiiti rtiined ot 
I’lideavouring to determine this 
liisitter with sonu' prei isioii ; and 
aeeordingly I)v. Dolllu.ss ev.iporaii'd 
1000 grains of brandy, an<l the sauie 
quantity of rum, to dr>iu‘s:i ; the 
lornier h>ft a rcsidinim of 40 grain.s, 
the latter only ofh.t gr.nns. 'fhe 40 
grains of re.suluuni Ironi the hr.ni- 
dv, dissolvc'd again in a nnvture of 
100 of spirit, AMth flO of A\ater, in- 
creased its specific gravity .00041 ; 
lienee the ellect ol this extraneous 
matter upon tin* specific gravity of 
til e brandy eoutaniirig it, nould he 
to increase thi> litth deoimnl hy six 
nearly, ccpial to av hat would indicate 
in the uhov e-men hoi led mixture, 
about oiie-seA'enth of a grain ol 
water more than the truth, to 100 
of spirit; a quantity niuch too 
minute for the consideration of 
governnient. 

Very little practice will enable to 
ascertain, with the help of the 
above tablc.s, the quantity of spirit 
in any niixtiire. It i.s ui*ceb.SHry 
first to a.seeriiiin the specific gra- 
vity, according to the ii.siial rules 
fur Dial purpose, and then by the 
theiMioiueter ob'icrve what is the 
tenipeiahire. J^et us suppose that 
the .'specific graiity is lound to he 
0^0, and the U-iiiperatiire 50° of 
Fahrenheit, Iia searching in the 
table, in tlie lines horiKuiital with 
500, .^iij •iriurjl, Avhich 

18 directly under 100 gr.iins of spirit 
to 75 grams of Avater. In the sup- 
posed mixture, therefore, Diere are 
four parts spirit and three water. 
Ijet us suppose the specific gravity 
to be 045, and the temperature 70O, 
by .searching in the liorixontal lines 
ppposite to 700, tiua .91500 di- 


rectly under 05 grains of spirit to 
100 of water. 

In taking the excise of liquors, 
use is iiiadt* of an instrument called 
the hydrometer. 

The most remarkable characteris- 
tic property of alcohol, is its solu- 
bility or coiiibiiiation in all propor- 
tion.s with Aiater ; a property pos- 
sessed by no other combustible 
substance, except the acetic spirit 
olitaincd hy distilling the dry ace- 
tates. ^^Tlen it is burned in a 
1 hiiimey which eoinmiinicates with 
llie worm-pipe of a distilling appa- 
ratu.s, the product, which is con- 
di'iised, is found to consist of 
water, which exceeds the spirit in 
weight about oue-*-iglith part ; or 
more accuratc'ly, 100 parts of alco- 
lioJ, by combuslioii, yield 130 of 
Av.itcr. It alcohol be burned iu 
cIoM'd vessels with lital air, fho 
product is found to be Avater and 
carbonic acid. Whence it is in- 
lerrc'd Diat alcohol consists of hy- 
drogen, unili'd eitlu'T to carbonic 
acid or its acidifiable biisi* ; and that 
tlie oxygen uniting on the one part 
Avith the hydrogen, forms Avater ; 
and on the other with the base of 
the carbonic acid, forms tliat 
acid. 

A considerable number of Die 
uses ol this fluid as a inenstruinii, 

V ill pass under our observation in 
till* various articles of this work. 
Ilie mutual lu tion belAveeii alcobnl 
anti acids iirodiices a light, AolatiJc, 
and inllainuiabLe oil, c.iJied ether. 
Fare .dkalU unite amDi spiiit 
of wine, and form alkaline tiiic- 
tim*s. Few of the neutr.il sails « 
unite with this fluid, except .sucli 
as contain aiiinionia. I'he car- 
boiiati'd fix«*d alkalis are not solu- 
ble 111 it. From the strong attrac- 
tion which exists between alcohol 
and water, it unites witli this last in 
saline solutions, and in most cases 
precipit.ites the salt. 'This is a 
pleasing experiment, which never 
fails to Hurpiise those who an* un- 
acquainted with chemical eflects. 

If, fur example, u saturated solu- 
tion of nitre in water be taken, 
and an eipial quantity of strong 
spirit ot w'iiie be poured iixioii it, 
the mixture will constitute a weaker 
spirit, whh'h is incapable of hold- 
ing tlie nitre in solution ; it there- 
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fore falls 'to the bottom instantly, 
in the form of minute crystals. 

Tilt- degrees of solubility of many 
jicMitval salts in ^alcohol li.ivo be<*u 
asi'ertained by experimeriN made 
by Macquer, of whicli an account 
is published in tse M(*inoirs ol the 
'I'uriu Academy, 'i’lio alivihol he 
employed was c.irefnlly freed from 
siiper<i)>iindaTit water by repeatf'd 
roc tilirations, without addition of 
any iiitennediatc substance. Tlie 
salts employed in Ins exp^-riments 
were pri'viouslv depri\r-d of their 
water ol crystallisation by a careful 
drying, llc'pmirod into <i matras.s, 
upon each of the silt'i thus pre 


pared, half an ounce of his alcohol, 
and set the matrass in a saud-bath. 
\\ hen tin* spirit beg.ni to boil, he 
nitrated it while it was hot, and left 
it to cool, that lu* might observe 
the* crystalJuations which took 
place. Ho then evaporated the 
spirit, and Avcighod the s.ilitie resi- 
diiiims. lli-ripeated the.se exne- 
riment- a second tune, with tliis 
dillereiici*, that mste,ad of e\apoT.it- 
ing the spirit in which the salt had 
been digi-sted, he set fire to it m 
ord«'r to exauiiiie the plienomeri.i 
\vhicli Its Jlaiiu; might <*\hihit. TJie 
principal resii Its of Ins experiments 
.ire .suhioined. 


Quaat.it If SaltK saluhh’ in 
oj grains. 200 grains of spirit. 


4 

Nitrate of potash 

5 

Muriate of potash 

(1 

hiilphato ot ^i*ida 

15 

Nitrate of soda 

0 

'Muriate* of soda 

0 

Sulphate ot ammonia 

108 

Nitrali* of aiinuouia 

21 

Muriate of ammonia 

2»8 

Nitrate of lime 

288 

Muriate of lime 

S-l 

Nitiate of silver 

201 

Muriate of mercury 

4 

Nitrate of iron 

3ti 

Muriate, of iron 

48 

Nitrate of copper 

4S 

Muriate of copper 


Pccnlittr phenomena of the flame. 

I Flame largi r, higher, more ardent, 
t yellow, and luiiiiiioiis. 

Largo, ardc'iit, yellow, & luminous, 
(hmsidcrahly ri‘d. 

Yellow, luminous, detonating. 
Larger, more ardent, and reddish. 
None. 

VV'^hitcr, more luminous. 

None. 

Larger, more luminous, red, and 
decrepitating. 

Like that of the calcareous nitre. 
None. 

J Large, yellow, luminous, and dccrc- 
l pitatiiig. 

Rod and decrepitating. 

More white, luminous, & sparkling. 
More white, liimiuous, and green, 
much smoke, 'fhe saline residuum 
became black and burnt. 

( Fine green, wiiite, and red fulgu- 
\ rations. 


]\racqucr accompanies the relation 
of Ins experiments with many pidi 
cious retlectioTis, not easily capable 
of ahridgemerit. 

Altuihoi IS reiiiarkahle for its resist- 
ance to free/ing under any degree 
to which in jiny climate it maybe 
jiatiirally subjected. In Russia or 
in the Hudson’s hay territory a cask 
of spirits has been exposed to se- 
vere frosts, and whilst the water 
with which it was combined was 
reduced to icc, the ah'ohol was not 
congealed, hut was found in the 
centre, and in billows within the 
ice. Alcohol, of specific gravity 
,825, has been exposed to an artifi- 
cial cold of 910 below zero, and has 


.still preserved its liquid form ; hut 
at a greater degree of eold at IKP 
below zero, spirit ot a still greater 
strength has been congeaJi>d. 

Alcohol of .S25 boils at 17tjO. 

In wine then* is a large portion 
of alcohol, as has bei'u clearly as- 
certained by the experiments of 
M. Gay Lussac. It was formerly 
doubted by sinne chemists, who 
supposed that the alcohol obtained 
from wine was generated and 
eiolvcd in tlic process of distilla- 
tion. 

If sulphur in sublimation meet 
with the vapour of alcohol, a very 
small portion combines with it, 
which communicates a liydro-sul* 
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phiiroufl smell to the fluid. The 
increased surface of the two sub- 
stances appears to favour the com- 
bination. It had been supposed, 
that this was the only way in 
whirh they could be united ; but 
M. b’avre has lately asserted, that, 
having digested two drams of flow- 
ers of sulphur in an ounce of alco- 
hol, over a gentle Are not sufficient 
to make it boil, for twelve hours, 
he obtained a solution that gave 
twi-nty-three grains of precipitate. 
A similar mixture left to stand for 
a month in a place I'xposed to the 
solar rays, afl'orded .sixteen grains 
of precipitate ; and another, from 
which the light was excluded, gave 
thirteen grains. If alcohol be boiled 
with one-fourth of its weight of 
sulphur for an hour, and filtered 
hot, a small quantity of minute 
crystals will be deposited on cool- 
ing ; and the clear fluid will assume 
an opaline hue on being diluted 
with an equal quantity of water, in 
which state it will pass the filter, 
nr r will any sediment be depositeil 
for several hours. The alcohol used 
in the last-mentioned experiment 
did not exceed .840. 

L'liospJioriis is sparingly soluble 
in alcoliol, hut in greati'r quantity 
by heat than in cold. Ihe addition 
of waliT to this solution affords an 
opaque milky fluid, which gradu- 
ally becomes clear by the subsi- 
dence of the pliosphnriis. 

Earths Sfem to hai e scarcely .my 
action upon alcohol. Quicklime, 
however, produces some alteration 
in this fluid, by changing its fla- 
vour and rendering it of a yellow 
coluiir. A small portion is probably 
taken u}i. 

Soaps are dissolved with great 
f.icihty in alcohol, witli which they 
f'ombinc mure readily than with 
water. Mono of the metals, or 
their oxides, arc acted upon by 
this fliud. Resins, essential oils, 
c.'unphor, bitumen, and various 
other substances, are dissolved 
with great facility in alcohol, from 
which they may be precipitated by 
the addition of water. From its 
property of dissolving rosins, it be- 
comes the menstruum of one class 
of varnishes. 

Camphor is not only extremely 
Mluble in alcohol, but assists the 
41 
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I solution of resin.s in it. Fixed oils, 
when rendered drying by metallic 
oxides, arc soluble in it, as well as 
when combined with alkalis. 

Wax, .spermaceti, biliary calculi, 
urea, and all the animal substances 
of a resinous nature, arc soluble in 
alcohol; hut it curdles milk, co- 
agulates albumen, and hardens the 
muscular fibre and coagulum of the 
blood. 

Tlie uses of alcohol arc various. 
As a solvent of ri'siuous substances 
and essential oils, it is imploycd 
both in pharmacy and by thi' per- 
fumer. When diluted with an equal 
quantity of water, constituting 
what is called proof spirit, it is 
used for extracting tinctures from 
vegetable and other sub.stances, 
the alcohol dissolving the resinous 
parts, and thi‘ water the gummy. 
l‘>om giving a steady heat without 
smoke when burnt in a lamp, it 
was formerly much employed to 
keep water boiling on the tca- 
tahle. In thermometers for mea- 
suring great degrees of cold, it is 
pri'ferable to merrury, as we can- 
not bring it to freeze. It is in 
common use for preserving many 
anatomical preparations, and rer- 
tain .subjects of natural history ; 
but to some it is iiijiirious, the 
mollusca: for instance, the c.vlcare- 
ous covering of which it in time 
rorrodes. It is of considerable use 
too in clieinioal iui.ily.sis, as ap- 
pears under the dillereut articles 
to which it IS applicable. 

From the great expansive power 
of .alcohol . it has been m.ide a ques- 
tion, whether it might not he ap- • 
plied with advantage in the work- 
ing of ste .am -engines. From a se- 
nes of experiments made by Uc- 
t.mcourt, it appears, that the steiim 
of alcohol has, in all cases of equal 
teriperature, more than double the 
force of that of water ; and that 
the steam of alcohol .it 174** F. is 
eqiml to that of water at 2120 : thus 
there is a considerable diminution 
of the consumption of fuel, and 
where this is so expensive as to be 
an object of great importiiuce, by 
contriving the machinery so as to 
pri'vent the alcohol from bejng 
lost, it may possibly at some future 
time be used wnth advantage, if 
some other fluid of great expaasiTe 
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J )ower, and inferior price, be not 

bnnd nioro economical. 

It was observed at tlio beginning 
of this article, that alcoloJ might 
be decomposed by transmission 
through a red-hot tube : it is also 
decozuposahle by the strong acids, 
and thus aflbrds that remarkable 
product, Km Ml and Oleum Vini. 

A.LE, UR BEER, is a beverage 
obtained from grain, and chiefly 
from barley, which must first be 
made into Malt. 

Beer is the wine of grain. M.alt 
is usually made of harh'y. The 
grain is steeped for two or three 
days in water until it swells, be- 
comes somewhat tender, and tinges 
the water of a bright reddish broivn 
colo'ir. llie A\ater being then 
dr.iined away, the barley is spread 
about two feet thick upon a floor, 
where it heats spontaneously, and 
begins to grow, by first shooting 
out the radicle. In thus state the 
geriiiin.itioii is stopped by spread- 
ing ir thinnei, and turuinjj it over 
for two days ; afti-r which it is 
again made into a heap, and suf- 
fered to become senubly hot, which 
usually happens in little more than 
a day. Lastly, it is conveyed to 
the kiln, where, by a gradual and 
low heat, it is rendered dry and 
crisp, 'riiis IS malt ; Lud its quali- 
ties differ according as it is more 
or Iea.>5 soaked, dr.iined, germinated, 
dried, and l>.iked. In tins, as in 
other manufactories, the intelligent 
operators often make a mystery of 
their proce.sses from views of pro- 
; and others pn-tend to peculiar 
secrets who really possess none. 

Indian cum, aud probably all 
large grain, requires to be suilercd 
to grow into the blade, as well as 
root, before it is fit to be made 
into malt. For this purpose it is 
buned about two or three inches 
deep in the ground, and covered 
with loose earth; and in ten or 
twelve days it springs up. In tliis 
state it is taken up and w'ashcd, or 
fanned, to clear it from its dirt; 
and then dried in the kiln for use. 

The colour of the malt not only 
affects the colour of the liquor 
brewed from it; but, in conse- 
quence of the chemic^ operation, 
of the heat applied, on the prznei- 
plca that arc developed & the 


grain during the process of malt- 
ing, materially alter.i the qu.'ility 
of the beiT, e.speci.alty with regard 
to the propiTlies of beroiuiug fit 
for drinking and growing fine. 

Beer is made frctii malt previ- 
oiwly ground, or cut to picci'S by a 
mill. 1'his is placed in a tun, or 
tub witli a fiKe bottom; hot water 
is poured upon it, and the whole 
stirred .iboiit with a proper instru- 
ment. Tlie temperature of the 
water in this operation, called 
in.is'iing, miLst not bo equal to 
boiling; for, in that i-.T-e, thi* malt 
would he conveited into a paste, 
from which the iinjireguated watir 
could not be separ.ited. This is 
called setting. After the infusion 
h.is remained for some time upon 
the malt, it is drawm u/f, .and is 
then distingni.shcd by the name of 
sweet w’ort. By one or niore sub- 
sequent infusions of water, a quan- 
tity cf weaker wort is made, which 
is either added to the foregoing, or 
kept apart, according to tlie inten- 
tion of the operator. The wort is 
Bien boiled with hops, which gives 
it an aromatic bitter taste, and is 
supposed to render it less liable to 
be^ spoiled in keeping ; after which 
it is cooled in shallow vessels, and 
suflered to ferment, with the addi- 
tion of a proper quantity of yeast. 
'I’lw* fermented liquor is beer ; and 
djfltrs greatly in its quality, ac- 
cording to the nature of the grain, 
the malting, the mashing, the quan- 
tity imd kind of the hop.s and the 
yeast, the purity or admixtures of 
the water made ure of, the tem- 
perature and vicissitudes of the 
weather, &c. 

Beside the various qualities of 
malt liquors of a similar kind, there 
arc certan leading features by 
which they are distinguished, and 
classed under diflerent names, and 
to produce wliich, different modes 
of management must be pursued. 
'Fhc principal distinctions are into 
beer, properly so called ; ale ; table 
or small beer ; and porter, Vvhich 
is commonly termed beer in Lon- 
don. Beer is a strong, fine, and 
thin liquor ; the greater part of the 
mucilage having been separated by 
boiling the wort longer than for 
ale, and carrying the fenuentation 
farther, so as to convert the sac* 
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charinc matter into alcohol. Alo 
in of a more fcirupy coii.'<i«tcnce, 
eiiil .iwcotiT t<iste ; more of tJie 
mucil:i{ji: being Vctaiiiiid in it, and 
the fermentation not haAing been 
carried so far as to decompose all 
the sugar. Sm.dl beer, as its name 
iMiplieH, is a weaker litpior ; fuid is 
made, either by adding a Large 
portion of Avafer to the malt, or by 
mashing Avith a fresh quantity of 
Avater what is left alter the beer or 
ale Avort is dr.-iAvn oft'. Porter Avas 
proliably made originally from very 
high dried malt ; but it is said that 
its peculiar IhiAour cannot be im- 
parted by malt and hops alone. 

A.ccording to experiments of Mr. 
hrande, the following is the pro- 
portion of alcohol obtained in ana- 
lysing 100 parts of dift'erent kinds 


of ale or beer. 

Burton ale .... 8.68 
Edinburgh ale . • . 0.20 
Dorchester ale . • • OtOO 
UroAvn stout .... 0.80 
London porter . . . 4.20 


London small porter . 1.28 

The proportion of alcohol found 
in d’ftereut kinds of wine or beer 
is, liowcACT, not a criterion from 
Avhicli to decide on the compara- 
tivcj advantage to be derived from 
drinking tlicm. 

By thf law, as it at present 
staud.s, all other articles are pro- 
hibited in making beer except malt 
and hops. The hop plant is, how- 
ever, a very powerful narcotic, 
and as such is admitted into the 
pharmacopoeia ; and there are otlier 
articles, such as gentian root, 
wliieh might he employed, and 
frequently arc so, to impart a bit- 
ter ilavour to the beer, which are 
decidedly innocent, and the infu- 
sions of which are prescribed by 
physicians, to invigorate the sto- 
mach aud promote digestion. The 
chief object of the legislature in 
requiring exclusively hops to be 
employed, seems, therefore, to be 
for the purpose of obtaining the 
large revenue derived from tliat 
article. 

In times of scarcity of grain per- 
mission has been given to employ 
Sugar in breweries in lieu of malt, 
and there can be no reason why 
it should not be used, except for 
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the purpose of fnrouring the agri" 
cultural interest at home, and to en- 
courage the produce of a large 
quantity of gram, Avliich in a time 
of scarcity may be employed more 
immediately for food. There have 
been many articles, hOAvever, used 
in the breweries, Avhicli there, is 
just reason to believe to be injuri- 
ous to the human constitution, and 
against which the penalties of law 
are properly directed. So early 
as the time of Queen Anne statutes 
were cmacted for this purpose. 
Coculus indiciis and mix A'oinica 
have decidedly poisuiinus qualities. 
Amongst tlie article.s seized at dif- 
ferent breweries, and at the labo- 
ratories of dift'erent brewers’ drug- 
gists, as appears in evidence given 
to the (Committee of the House; of 
Commons Avere, coculus iiulicus, 
luultuin (an extract of coculus) co- 
louring, honey, hartshorn shavings, 
Spauish juicc‘, mixed drugs, ginger, 
orange powder, liquorice, quassia, 
grains of Paradise, rarraway seeds, 
copperas, and capsicum. Some of 
these articles are employed to giv-o 
a pungency and ftavour to weak and 
bad beer. Sulphuric acid is said 
to be used to give new beer the 
taste of beer eighteen months old. 
Mulphate of iron, alum, and salt are 
added by the publicans, under the 
name of beer heading, to import a 
frothing property to tlie beer when 
poured from one a'CssoI to anoth(‘r. 
Molasses and extract of gentian, 
are added for the same purpose. 

ALEMBIC, is a small still of a 
very simple construction, employed 4 
in chemical researches, for the pur- 
pose of separating volatile products, 
by first raising them by lieat, and 
then condensing them into a liquid 
state by cold. 

The alembic is used for distilla- 
tion, when the products are too 
volatile to admit of the use of the 
last mentioned apparatus. The 
alembic consists of a body a, to 
which fs adapted a head b. The 
head is of a conical figure, and 
has its external cireninferenee or 
base depressed loAver than its neck, 
so that the vapours which rise, and 
are condensed against its sidesi 
run down into the circular channel 
formed by its depressed part, from 
yfhenee uey are conveyed by the 
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nose or beak r, into tbe receiver*/. 
Tins instrument is less simple than 
the Tt, which cert.iiiily may be 
tised for tlic nmst volatile products, 
it care be tiikim to apply a gentle 
heat on such occasions. But the 
alembic has i’s conveniences. In 
psu-ticular tbe residues ot distilla- 
tions may be easily cleared out of 
the body a . and in eaperimeuts of 
Biiblimation, the bead is very con- 
venient to receive the dry pro- 
ducts, ^\1^1c the more volatile and 
clastic parts pass o'l'r into the 
receiver.. 

ALKMIlROTil SALT, (orrosive 
muriate of mercury is rendered 
much more soluble mwi*ter, by the 
addition of uiiiriate of airnnoiiia. 
J'^rora this .solution crystals are se- 
parated bs cooling, which were 
called siil-alembroth by the earlier 
chemists, and appear to consist of 
ammonia, muriatic acid, and mer- 
cury. 

ALGAROTH, (I’owDr.u of.)— 
Among the uiiinerous preparations 
W'hich the alchemical researches 
in the nature of .lutimony have 
adbrded, the powder of alguroth is 
one. When butter of antimony is 
thrown into water, it is not totally 
dissolved ; hut part of the nietallic 
oxide falls down in the form of a 
white powder, which is the powder 
ol algdrotb. Jt is violently purga- 
tive and emetic in small doses of 
three or four grains, iiee Anti- 
mum. 

ALKAHKST. Thu pretended 
universal solvent, or menstruum, 
^of the ancient chemists. Kunckel 
lias very well shown tlie absurdity 
of searcliiiig tor an universal solvent, 
by asking, If it dissolve all sub- 
stances, lu what vessels can it be 
contained f" 

ALKALESCEIST. Any substance 
in which alaahne properties are 
beginning to be developed, or to 
predominate, is termed alkalescent. 
The only alkali usually observed to 
to be produced by spontancniLS de- 
composition is the volatile ; and 
from their tendency to produce 
this, some species of vegetables, 
particularly the cruciform, are 
styled alkalescent, as are some 
animal substances. 

ALKALIS arc bodies which have 
properties the reYCxue of acid;; ; or 


which counteract and destroy their 
power. 'I'hus, an acid wmU dissolve 
a luelal, but if a siilhciciit quantity 
of .ilkaii be mi.v(‘d with it, that 
pow’er 13 des'rnyed. lu the same 
iiiuniicr an alkali prevents an acid 
changing vegetable blue colours to 
red. 2. In .idditmn to this pro- 
perty , .ilkalis change blue vegetable 
colours !<> green, and yellow vi’go- 
tahle colours to brown. 3, They have 
an acid taste. 4. They combine 
with water and alcohol in every 
piopoTtion. 5. '[’hey dissolve ani- 
in.il matti^r, wdth which, as w^ell as 
with oils, they rombine and are 
neutralizeil. ti. lliey are attracted 
to the negative pole of a voltaic 
anrangement. 

The alkalis arc distinguished 
from alkaline earths, which neu- 
tralixo acids, limes, strontian, mag- 
nesia, Ac. by their power ot acting 
on vegetable colours, and by being 
soluble in water after being satu- 
rated witli carbonic acid. 

Potass .Tiid soda are found to 
consist of nudallic bases united 
with oxygen, and are not simple 
substances, as formerly supposed. 
Ammonia lias been called the vo- 
latile alkali. Jiitliia, a mineral al- 
kali with briicia, strychnia, and 
many other vegetable alkalis are of 
late discovery. In the alkalis, as 
well as m the acids, chemists seem 
disposed to be too ready in admit- 
ting new names without suHicieiitly 
rigorous trial of distini’t cli.ivacter- 
istic properties. See the Aj.kaljs 
under tlieir respi'ctive article.s. 

ALKALI MET Lit. An instru- 
meut for measuring the quantity 
of pure alkali cont.iiiied in a given 
quantity of the impure soda or 
potass of commerce. 

ALRANE'f. 'The alkanet plant 
is a kind of bugloss, which is a na- 
tive of the warmer parts of Europe, 
and cultivated in some of our gar- 
dens. 'The greatest quantities are 
raised in Germany and Franci-, 
particularly about Montpelier, 
whence we are chiefly supplied 
with the roots. These are of a 
superior quality to such as are 
raised in Engl'jiud. This root im- 
parts an elegant deep red colour 
to pure alcohol, to oils, to wax, 
and to all unctuous substances. 
The aqueoua tincture is of a dull 



A L L- 

DTOAvnisli colour ; as is lilcovrisL* the 
Fspirituous tincture 'when inspissated 
to the consistenre of an extract, 
'ilio principal u^>e of iiikaiiet root 

is, tli.it of colouring oils, uiiguonts, 
and lip-sdhch. W.ix tinged with 

it, and applied tAi wunu marble, 
sttiiiis it ot a llesh colour, which 
sinks deep into the stone; as tlie 
spii-jluous tiiicture gi\es it u deep 
red ht.uii. 

\s the colour of this root is con- 
fined to (lie b.Lik, .lud the small 
loots ii.ive i.ioie lairk m proportion 
to tlicir bulk 111. Ill the great ones, 
th( also .ifloid inoMt coiour. 

AIjIjAMI'K. nils iiiiiieral has 
been so ileucimiiiatcd in honour of 
IVIv. All.in, of KiLmbuigh, a gentle- 
man V. Iio h.is fornied a most ex- 
tensive and spl<‘iidid collection of 
ininerals, and cnntiibuted niiich to 
the adviiTiccnieiit of luiueralogical 
kiiowled^’;i‘ in Scotland. 

It v,as found in a rock in West 
Gieeiiland. It consists of: — 


t'^llK'.l .... 

. . 35.4 

Oxide of cerium 

. . 33.0 

Oxide ol iron 

. . *i5.4 

Lime .... 

. . .h.S 

.Miiniina . . . 

. . 4.1 

Moisture . . . 

. . 4.0 


100.0 


Its spi'ciiic grayity is from 3.5 
to 

AhLOClIROITE. A mineral 
found in the new mines of Viriims, 
nc.ir Drtminien in Isorway. It 
consists of silica 35, lime 30.5, 
oxide of iron 17, aluniiiia 8, carbo- 
n.vte of lime 0, oxide of manga- 
nese 

AIJjOI’HANE, a mineral found 
in .1 bed of ironshot Umestone, in 
the forest of 'ITiuringia. 

ALLAV, OR ALLOY. Where 
any precious metal is mixed with 
another of less value, the aiuayers 
call the latter the alloy, and do not 
in general consider it in any other 
point of view than as debasing or 
diminisliirig the value of tlic pre- 
cious metal. Philosophical che- 
mists have availed themselves of 
this term to distinguish all mota lie 
compounds in general. Thus brass 
is called an alloy of copper and 
SEinc ; bell metal an alloy of copper 
and tin. 

Alloys of gold are usually called 


-ALL 

gold, alUiough frequently there is 
a larger portion of copper. 'Jlie 
alloys of mercury arc usually called 
aniulgains. 

Metals unite together in all pro- 
portions. by their union they 
bouietmies occupy more bulk than 
they did when sf'parate, and some- 
times less, bonictiines metals united 
together are very easily fusible ; 
thus even iron becomes very liisible 
when mixed M'ith gold. Jfisinutli, 
lead, and /.me, mixed togetbi'i', are 
very easily lusible. 

AJ.LUVIAL FOU.MATIONS, in 
geology, sigiiity diposits in the 
lower grounds of matter, worn 
down from the neighboui mg rucks 
and mounlains. Grsiv el, loam, cl.iy, 
and .sand, are amongst .illuvial de- 
posits. 

Ground properly called alluvial, 
which has been lonued from the 
materials ol decomposed r' cks, a\ ill 
did’er according to tlu; iicituii* of 
the rocks in diTereiit distiicts. 

Ill mmiiit.iiiious countries, allii 
vial grounds are 'principally com 
posed of Iragments of rocks, worn 
by attrition, and ol pebbles and 
sand. Metallic ores, ivliieh are 
very hard or indestructible, are 
also found in the al1uvi.il deposi- 
tions of primary and transition 
rocks. Tin sloiie, or ore of tin, is 
found in the form of roimded peb- 
bles, in the banks and sands of 
the rivulets in Cornwall, and under 
the sea shore. Tlii-ie can scarcely 
be .1 doubt that this ori‘ once lormed 
veins, intersecting niouiitaius that 
are decomposed and worn down. 
Small pieces of gold have occasion- 
ally been lound in a siiuilar situa- 
tion, which, as well as the gold m 
tlic sands of rivers in diflerent 
parts of the world, had, in all pro- 
bability, a similar ungin. The dia- 
mond, and other precious stones, 
which occur in alluvi.il depositions, 
were also probably brought there 
from decomposed rocks by inunda- 
tions and mountain torrents. 

I'ho alluvial depositions Irom se- 
condary rocks form beds of sand, 
clay, and loam, of greater or less 
thickness. Whether the itimiea- 
surahle tracts of sand in Africa or 
Asia, were from the destruction of 
silicious mountains, or by other 
processes, capuot he determined. 
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During TfilcaDio eruptions, an rx- 
toiit of some liundred aquaro miles 
hna frequoutly been covj-red with 
Yolraiiic sand, but this is of a dark 
prey eolonr, rontaiiis a considcrublo 
portion of arpillareous oai'tli, and 
becomes consolidated by moisture. 

AliMONDS. Almonds consist 
chiefly of an oil of the nature of fat 
oils, topethrr with farinacimus mat- 
ter. 'J'iie oil is so plentiful, and so 
loosely combined «»r mixed \\ ith the 
other principles, that it is obtained 
by simple pressure, and iiart of it 
may be squeezed out W'ith the fin- 
gers. Five pounds and a half have 
yielded one pound six ounces of 
oil by cold expression, and tlin'e 
quarters of a pound more on heat- 
ing them. There are two kinds of 
almonds, the sweet ;uid bitter. 
The hitter almonds yield an oil as 
tasteless as that of tlu' other, all 
tlu' bitter matter rmnainitig m the 
cake after th<‘ expression, liruat 
part of the bitter matter dissolves 
by digestion, both in watery and 
spirituous liquors ; and part arises 
with both in distilhitiori. Remher 
obtained from them l-.hl of watery 
extract, aud a-;«ds of spirituous. 
Jlitler almonds are poisonous to 
birds, and to .soiiie auimals. A 
water distilled fiom them, when 
made ot a certain degree of 
strength, has been found from ex- 
l>eriniciit to be poisonous to brutes; 
and theri> are instances of cordial 
spirits impregnated with thorn 
being poisonous to men. Jt seems, 
indeed, that the vegi>table prin- 
eiple of bitterness in almonds and 
the kernels of other fruits, is de- 
structive to anim.il life, when se- 
parated by distillation from the oil 
and farinaceous matter. The dis- 
tilled wat<‘r from laurel leaven ap- 
pears to bo of this nature, and its 
poisonous effects arc well known. 

It has been ascertained that the 
poisonous property in bitter al- 
monds, arises from tlie hydrocyanic 
or prussic acid. When an iqjuri- 
ous effect is felt in the stomach, an 
emetic ouglit immediately to be 
taken, and after it has operated, a 
combination of sulphate of iron 
with carbonate of potass. 

Sweet almonds aro made into an 
emulsion by trituration with water, 
which ntL standing separates a 


thick cream floating on the top. 
The emulsion may be curdled by 
he.it, or tile addition of alcohol or 
acids. Tlio whey contains gum, 
extractive matter, hikI sugar, ac- 
cording to I’rofcssor Proust ; and 
the curd, when w.isbi-d and dried, 
y chls oil by expression, and after- 
ward by distilldtion the same pio* 
ducts .14 (.hi;ese. The whey is a 
good (liliunt. 

AfjOES. This is a hitter juice, 
extr.icted troin the leaves of a plant 
ol the same name. Three soits of 
are di.stinginshed in the shops 
by the names ot aloe soccotnna, 
aloe hepatic.i, .'ind aloe caballin.-i. 
The first denonuiiution, which is 
applied to the purest kiiit], is taken 
from the island of Zocotora ; tho 
second, or next in qu.tlity, is c.illed 
hepaiica, lioni its liver colour; and 
the third, c.'ilialliua, from the use 
of thi-! species being confined to 
horses. These kinds of aloes are 
said to differ only in purity, though, 
from the difference ot their IhivoiiKs, 
It is probable that they ni.iy be ob 
tairiedin some nndancos from differ- 
ent species ot tho same pl.'int. It is 
certain, however, th.it the dilfiTent 
kinds arc all prepai’cd at Morviedro 
in Spain, Innn the same leaves of 
the common aloe. l)et‘]> incisions 
are made in tlie leaves, trom which 
the juice is suffered to flow; and 
this, after decantation from its se- 
diment, and inspissation in tho 
sun, is exposed to sale in leathern 
bags by tho name of soccotrine 
aloes. An additional quantity of 
juice is obtained by pressure from 
the leaves ; and tins, when de- 
canted from its sediment luid dried, 
is the hepatic aloes. And lastly, a 
portion of juice is obtained by 
strong pressure of the leaves, and 
is mixed with tho dregs of the two 
precedmg kinds to form the cabal- 
line aloes. The first kind is said to 
contain much less resin, llic prin- 
cipal characters of good aloes are 
those : it must bo glossy, not very 
black, but brown ; when rubbed or 
cut, of a yellow colour; compact, 
but easy to break ; easily soluble ; 
of an unpleasant peculiar smell, 
which cannot be described, and an 
extremely bitter taste. 

Aloes appears to be an intimate 
combination of gummy resinoua 
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matter, so wull blondod together, 
tliat watery or Rpirituoiu moI- 
vcriu, sep.ir.ilc*ly applied, dissolve 
the greater part oi boUi. It is nut 
deteriiiiiied whetbei there bo any 
difleience m the medical proper- 
ties of tlieso solutions. Botli are 
puigative, as is likewise the aloes 
111 Hubstauci' ; and, if used too 
treely, are apt to prove heating, 
and ijruducu lieiuorrlioidal com 
plaints. 

ALIJDKL. Tlio process of sub- 
limation diifers fioiii distillation m 
the Jiaturo of its product, which, 
ijiblc.id of becoming condensed in 
a Ihud, asbuiiu's the solid stall*, 
and the form of the receivers may 
of couTne he very diheront. 'ITie 
ri'ceivers for sublimates are of the 
iiatiuo of ehiiuiieys, in which the 
elastic prod lilts are condensed, 
and adheri- to their internal sur- 
face. It IS evident tliat the head 
of an aleiahio will serve very well 
to rec(>ive and coudeiisc such 
sublimates as are not very vobitile. 
I'he earlier chemists, who.se notions 
of simplicity were not always the 
most perfect, thought proper to 
use a iiuiuher of similar ln:ads, one 
above, the other, conimunicaUiig in 
succession by nieaiis of a per- 
foration in the superior part of 
each, which received the neck of 
the capital immediately above it. 
These heads dilloring in no respect 
from the usual heads of alembics, 
excepting in tlicir having no nose 
or beak, and in the otlier circum- 
stances here mentioned, were called 
aludels. They are seldom now to 
l>c seen in chemical lalioratories, 
because the operations of this art 
may be purfunned with greater 
simplicity of instruments, provided 
attention be paid to the heat and 
Other circumstances. 

ALUM is a salt of the utmost 
importance in manufactures. It is 
composed, according to iSeraedius, of 
Sulphuric acid . .34.33 
Alumina .... 10.8G 

Potash 9.81 

Water 45.00 


100.00 

Other chemists have analyzed 
alum, and, although the results 
have not been the same, there has 
not been a very material difierence* 
47 
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It i.s produced, hut in a very 
small (quantity, in the native state ; 
and this is mixed with he(.i:rogo- 
neous uiattevs. It (‘ljl()TC.M;es iii 
various forms upon ores during cal- 
cination, hut it seldom uicurs cry.s- 
tallized. The greati-r part of this 
salt is factitious, being citracted 
from various minerals culled alum 
ores, such as, 1. Sulphurated clay. 
This con.stitutes tlie purest of all 
aluminous ores, namely, that of la 
Tolfa, near Civita Veccliia, in Italy. 
It is white, compact, .and as hard 
as indurated clay, whence it is 
called pclraaluminaris. It is taste- 
less and mealy ; one hundred parts 
of this ore contain above forty of 
sulphur and fifty of clay, a small 
quantity of pot:i.sh, and a little 
iron. Jjerginan say.4 it contains 
forty-three of sulphur in one hun- 
dred, thirty-five; of clay, aud 
twenty-tw'o of silicious earth. Ihis 
ore is first torrefied to acidify the 
sulphur, which then acts on the 
clay, and forms the alum. 

2. The p>ritaceous clay, which is 
found at Schwemsal, in Saxony, at 
the depth of ten or twelve feet. It 
is a black and hard, but brittle sub- 
stance, consisting of clay, pyrites, 
aud bitumen. It is exposed to the 
air for two years ; by which means 
the pyrites arc decomposed, and 
the alum is formed. ITie alum ori>s 
of Hesse and Liege are of this 
kind; hut tliey are first torrefied, 
which is said to be n disadvantage’ 
ous method. 

3. The schistus aluminaris con- 
tains a variable proportion of pe- 
ti'olciim aud pyritf*s intimately 
mixed with it. VVlien tlie last are 
in a very large quantity, this ore 
is rejected as c.oiitaining too much 
iron. Professor Jiergmaii very pro- 
perly suggested, tliat by adding a 
proportion of clay, this ore may 
turn out advantageously for pro- 
ducing alum. Hut if tlie petrol ba 
considerable, it must be torrefied. 
Tlie mines of Bccket in Normandy, 
and those of Wliitby in Yorkshire, 
are of diis species. 

4. Volcanic aluminous ore- Such 
is that of Solfaterra near Naples. 
It is in the form of a white s^ina 
earth, after it hjpi elHoresccd iu 
the aiTj or clso it is ia a stony 
form. 
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5. Bituminous alum ore is calloA 
shale, and is in the form of a achis- 
tus, impregnated ^vith so much oily 
matter, or bitumen, as to be inflam- 
inal.le. It is found in Sweden, and 
.iiM) in the I'oal 'nines at Whiteha- 
and elsewhere. 

Cliapt.il li.ih f.ibncated ahim on a 
!■ rge Sv .lie from its component 
jiarts. For lliii purpose he con- 
structed a th.anber 91 feet long, 48 
Avide, and 31 high in the middle. 
The walls arc of common masonry. 
Inn d with a pretty thick, coating of 
pl.ister. 'Hie floor is p.ived with 
brn ks, bedded in .i mixti.re of raw 
and liiinxt clay ; and this p.neiiu-nl 
IS I overed w itii anotln r, the joints 
cf which over jp tlin.e ot the tir'.t, 
ar.d instead ol mortar the brii ks are 
joined with a cement ot eijnal parts 
i-f pitcli, tuipentiue, and w.ix, 
wbii Ji, litter h.iiing betn boiled till 
it <-eases U» swell, is nsed hot, ITie 
root IS ot wood, tint the heams are 
>eiy elose ti/giTlu-r, and grooved 
lengtliM i lO, tin iiili i mediate space 
being tilled up bv planks fitted into 
the giooves, so that tlie whohi is 
put together without a nail. Lastly, 
the wlnde of the inside is covered 
w itli ihrei or tour successive coat- 
inps ol the ceiueiir ahoi e-nientiuii- 
eil, (lie first Iteing laid on as hot as 
]io<.sible . aud the outside of the 
wooden roof was varnished iu the 
b.iiiie manner. 'Ilie purest and 
whitest clay being iiiaile into a 
paste Avitb v/aler, and formed 
into balL half a foot in diamettr, 
ttie.se arc calcined in a furnace, 
broken to pieces, and a stratum of 
' the Iraginents laid on the floor. A 
dki(' propoition of sulphur is then 
ignited in the chamber, iu the same 
manner .cs for the t.ihrication of 
snlphuiic acid ; and the fragnicnts 
ol burnt clay, imbibing this as it 
foniis, begin after a few days to 
crack and open, and exhibit an 
elflorebcenceof sulphate of nluni.na. 
When the earth li is completely 
cifloveheed, it is taken out ot the 
chamber, exposed lur some time in 
an open tlied, that it may be the 
more lutimatcly penetrated by the 
acid, and is then lixiviated and 
crystallised in ^le usual manner, 
llio oeiiieut answers the purpose 
of lead on this occasion very effec- 
tually, and according to M. Chap- 


tal, costs no more than lead T^ottld 
at three farthings a pound. 

Curaiidau has lately recommended 
a process for making alum without 
evaporation. One hundred parts 
of clay and fite of muriate of sona 
are kneaded into a paste with 
water, and formed into loaves. 
With those a reverberatory furu.ii e 
is filh'd, aud a brisk fire is kept ux) 
for tW'O hours. Bemg powdereo, 
and X nt into a sound cask, oiie- 
fouith of their WH'iglit of sulphuric* 
.uid is poured ovei them by de- 
grees, stirring tlie imvture well at 
each addition, As soon as the mu- 
riatic g.is is dissipated, a quantity 
ol watc‘r i‘qiial to the atid is addc'd, 
and the mixture stirred as betore. 
When the b(*at is abated, a little 
iiiOTo water is poured in, and this 
in repeated till eight or ten times 
as much water as tliere was acid is 
added. When the wliule has set- 
tli'd, the clear liquor is drawn off 
into leaden vessc'Is, and a quantity 
ol water equal to tins liquor ia 
poured on the sediment. 'J’he two 
liquors being mixed, a solution of 
potash is added to them, the alkali 
111 which is i-qiial to one-fourth of 
the weight of the sul})hiirjc aciil. 
Nuipliate ol xiotash may be used, 
hut tw'icc as much oi this as of the 
alkali^ is necessary. Alter a cer- 
tain time the hexuor by cooling af- 
fords crystals of alum eixnal to three 
tunes the weight of ilie acid used. 
It is refined by dissolving it in tlie 
sui.illest XJ<}3Btble quantity of boil- 
ing water. 'Hie residue may be 
washed with more water, to be em- 
ployed in lixiviating a fresh por- 
tion of the ingredients. 

As the uiotlier water still coil 
tains alum, with sulphate of iron 
very much oxided, it is well adapt- 
ed to the iabricution of prussian 
blue. I'liis mode ol making alum 
js particularly advantageous to tlie 
manufacturers i-f iinissiau blue, as 
they m.iy calcine their clay at the 
same time with their animal mat- 
ters, without additional exi>em»e ; 
tl.ey will liave no need iu this casu 
to add potash : and the presence 
of iron, instead of being injurious, 
will be very useful. It they wish- 
ed to make alum for sale, they 
might use tho solution of sulphate 
of potash arising from tho washing 
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of ihoir prnBsian blu^, luBtoail of 
'watur, to diasolve the conibiuation 
of alumina and sulphuric acid. 

The Tcsiduiuiia of distillers of 
aquafortis are applicable to tlu' 
same purposes, as they contain the 
alumina niid pohish requisite, and 
only reqnirt* to bo reduced to pow- 
der, sprinkled with sulphuric acid, 
and lixiviated witli water, in the 
manner directed above. llie 
mother waters of these alums are 
also useful in tin* fabrication of 
Prussian blue. As the residuum of 
aquafortis contains an over-pro]ior- 
tion of potash, it will bo found of 
advantage to add an eighth of its 
weight of clay calcined as above. 

The oldest alum manufactory in 
Great Britain, is that near Whitby 
in Yorkshire. It was established by 
a gentiem<an who wtmt to Italy, and 
succeeding in persuading some 
Italians employed in the Pope's 
alum works near (Jmta Veccliia to 
make their escape, and come to 
England with him, and notwith- 
standing the papal sentence of ev- 
communication, the undertaking 
Was attended with good success. 
An account of this manufactory was 
published in the *25th. volume of 
Aicholson’s Journal. 

llic only injurious contamination 
of alum is the sulphate of iron, 
from which it may be separated by 
being dissolved in boiling water, 
and agitated with rods whilst it is 
cooled. The .salt of aliiiii falls to the 
bottom, and washed two or tlirec 
times in cold water is drained, aud 
yields a pure alum. 

Alum IS used in largo quantities 
m many manufactories. When 
added to tallow, it renders it 
harder. Printers' cushions, aud the 
blocks used in the calico manufac- 
tory, are rubbed with burnt alum 
to rmnove :my greasiness, winch 
might prevent the init or colour 
from slicking. Wood sullicieiitly 
soaked in a solution of aluni does 
not easily take fire ; and the s.ime 
is true of paper impregnated with 
it, which is fitter to keep gunpow- 
der, as it also oxcludes moisture. 
Paper impregnated with alum is 
useful iu whitening silver, and sil- 
vering brass without heat. Alum 
mixed in milk helps the separation 
of its butter. If added in a very 
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small quantity to turbid Water, in a 
few minutes it renders it perfectly 
limpid, w’ithoiit any bad taste or 
quality ; while tlie sulphuric acid 
imparts to it a very sensible acidity, 
and does not precipitate so soon, 
or so well, the opaque earthy mix- 
tures that render it turbid, :is I 
have often tried. It is used in 
making pyrophorus, in tanning, 
and many other manufactories, 
piLTticularlyi iu the art of dying, 
in which it is of the greatest and 
most important use, by cleansing 
and opening the pores on the sur- 
face of the substance to be dyed, 
rendering it fit for receiving tlu 
colouring particles, (by which the 
alum is generally decomposed) 
imd at the siuno time making the 
colour fixed. Crayons generally 
consist of the earth of alum, finely 
powdered, aud tiuged for the pur- 
pose. fn medicine it is employed 
as an astringent. 

ALUM KAKTH, according to 
Klaproth, contains charcoal 19*G5, 
silica 40, alumina Ifi, oxide of iron 
0.4, sulphur 2.84 sulphates of lime 
and potash each sulphate of 
iron 1.8, magnc'sia and muriate of 
potash 0.5, and water 10.75. 

AMADOU, a variety of boletus 
igniarius, from which the Germans 
and French nuike tiuder ; for this 
purpose it is boiled, then dried and 
•jcat, and afterwards stci'ped in a 
solution of nitre, and dried again. 
It u.sod eitlier witli a Hint aud 
steel, or put into Ihi* pyrophorus or 
fire-box, by which it is lighted by 
the sudden condensation of the air. 
This plant is found very abundantly 
in most countries, particularly iu 
the highlauds of Scotland, in tho 
trunks of old ash and other trees. 

AMAl^GAM is tlio combination 
of mercury with other metals. 
The most common amalgam is that 
of mercury aud fin, which is put on 
the hack of looking glasses. An 
amalgam of mercury and gold leaf 
is used in water gilding. Seo 
MBRCuav. 

AMBFll is a hard, brittle, taste- 
less substance, sometimes per- 
fectly transparent, but mostly semi- 
transparent or opaque, and of a 
glossy surface ; it is found of all 
colours, but chiefly yellow or 
orangCj and often contains leaves 
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or ln«ecti ; ita specific gravity is 
from 1.0G5 to 1,100 ; its fracture is 
smooth, and glossy; it is 
capable of a fine polish, and be- 
comes electric by friclion; when 
rubbed or heated, it gives a pecu- 
liar aneeabic smell, particularly 
when It melts, that is at 5500 ©f 
Fahrenheit, but it then loses its 
transparency ; projected on burn- 
ing coals, it bums witli a whitish 
fisme, and a whitish yellow smoke, 
but gives very little soot, and leaves 
brownish ashes ; it is insoluble in 
water and alcohol, though the lat- 
ter, when highly rectified, extraeis 
a reddish colour from it ; but it is 
soluble in the sulphuric acid, which 
then acquires a i eddish purple co- 
lour, and is precipitable from it by 
water; no other acitl dissolves it, 
nor is it soluble in cssenti.)! or ex- 
pressed oils, without some decom- 
position and long digestion ; but 

E ure alkali dissolves it. Uy distil- 
Ltion it alFords u small quantity of 
water, with a little aceUnis acid, 
an oil, and a peculiar acid. The 
oil rises at first colourless ; but, us 
the heat increases, hccomes brown, 
thick, and cmpyreumatic. The oil 
may be rectified by successive dis- 
tillatious, or it may bn obtained 
very light and limpid at once, if it 
be put into a glass alembic with 
water, as the elder llouello directs, 
and distilled at a heat not greater 
than il2^ Kahr. It requires to be 
kept in stone bottles, however, to 
retain this state ; for in glass vessels 
it- becomes brown by the action of 
light. 

Amber is mot witli plentifully in 
regular mines in some parts of 
Frussia. The upper surface is com- 
posed of sand, under which is a 
stratum of loam, and under this a 
bed of wood, partly entire, but 
chiefly mouldered or changed into 
a hituininous substance. Under 
the wood is a stratum of sulphuric 
or rather aluminous mineral, in 
which the amber is found. Strong 
sulphureous exhalations are often 
perceived in the pits. 

Amber has been found in large 
masses on the sea coast of various 
countries. Boethius speaks of a 
piece of amher of the sixe of ahorse, 
thrown on shore near Peterhead in 
Scotland, about 1518, and of which 
50 


the greater part w** consumed in 
the fire by the ignorant rustics whi> 
compared the scent to that of the 
fraukiTicense in the churches. In 
the royal cabinet of Berhn is a 
piece of amber Ifilb. in weight. 

The origin of amber is involved 
in obscurity, but the progress of 
vegtitablr* chemistry may be ex- 
pected tfi throw light on tlie sub- 
ject. J)r. Brewster, of Edinburgh, 
from some experiments concludes, 
that it is an indur.ited vegetable 
luice. Amber may be distinguished 
from mollite from its being fusible 
by heat, which is not tlie case with 
the latter substance. It is known 
from copal by spitting and frolluug 
when it burns, whereas the latter 
falls in dropb, if melted on the point 
of a knife. 

Amber is used in making var- 
I ni.<«hes. 

AMBERGRIS is found in the sea, 

I near the coiists of various tropical 
' countries ; and has also beim taken 
outbf the intestines of tlie physeter 
macrocephalus, the spermaceti 
whale. As ithas not been found in 
any whales but such ns arc dead or 
sick, its production is generally 
supposed to be owing to disease, 
though some Tiave a little too pe- 
remptorily affirmed it to bo the 
cause of the innibid affection. As 
no large piece has ever been found 
without a greater or less quantity 
of till! beaks of tlie sepia octopodia, 
the common food of the spermaceti 
whale, interspersed throughout ita 
substance, there can ho little doubt 
of its originating in the intestinua 
of the whale ; for if it were occa- 
sionally swallowed by it only, and 
then caused disease, it must much 
more frequently be found without 
tlie.se, when it is met with floating 
in the se.i, or thrown upon the shore. 

Ambergris is found of various 
sizes, generally in small fragments, 
hue sometimes so large as to weigh 
near two hundred pounds. When 
taken from the whale it is not so 
hard as it becomes afterwards on 
exposure to the air. Its specif 
gravity ranges from 780 to 926. If 
good, it adheres like wax to the 
edge of a knife .with which it ia 
scraped, retains the impression of 
•tl^e teeth or nails, and emits a fht 
odoxifcroiu on being pene- 
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iratcd with a hot neodie It is ge- 
nerally brittle ; but, on nibbing it 
with the nail, it becomcii smooth 
like hard soap. Its colour is either 
white, black, ash coloured, yellow, 
or blackish; or it is variegated, 
namely, grey with black specks, or 
grey with yellow specks. Its smell 
is peculiar, and not easy to be 
counterfeited. At 1410 it melts, 
and at is volatilized in the 

form of a white vapour. Hut, on a 
red-hot coal, it burns, aud is en- 
tirely dissipattid. AVater has no 
action on it ; acids, except nitric, 
act feebly on it ; alkalis combine 
with it, and tomi a soap ; ether and 
the volatile oils dissolve it ; so do 
the tixed oils, and also ammonia, 
when assisted by heat ; alcohol 
dissolves a portion ot it, and is of 
great use in analy/ang it, by bepa- 
rating its cnnstitiicut parts. Ac- 
cording to Bouillon la Urange, who 
has given the latest analysis of it, 
3H'2U parts of ambergris constst of 
iidipocere ‘2016 parts, a resinous sub- 
stance 1107, benzoic acid 4!i5, and 
coal 212. 

Ambergris has a very remarkable 
fragrance, and for that reason a 
solution of It in alcohol is added by 
the peritiniers in very minute quan- 
tity to lavender water, tooth pow- 
der, hair powder, aud Hash balls. 
Its great price, being sold as high 
SIS Si guinea per ounce, afl’ords a 
strong temptation to adulterate it, 
ami mixtures of benzoin, labdanum, 
and mesil scemted with musk, have 
been cniployed for that purpose, 
irs gr'-asy appearance and its smell, 
Vi'heii lie<ited, together with its solu- 
bility ill alcohol, all'ords the means 
of distinguishing it. 

A M KL\ GON ITK. A greenish co- 
loured mineral found m granite 
near l*inig in Saxony. 

AMETHYST. Tlie amethyst is a 
gem of a violet colour, and great 
brilliancy, said to be as hard as the 
ruby or sapphire, from which it 
only differs in colour. This is called 
tlio oriental amethyst, and is very 
rare. When it inclines to the pur- 
ple or rosy colour, it is more esteem- 
ed than when it is nearer to the 
blue. These amethysts have the 
same Hgure, hardness, specific gra- 
vity, and other qualities, as the 
host sapphirea or ruUeSi asd como 


from the same places, particularly 
from Persia, Arabia, Armenia, and 
the West Indies. The occidental 
amethysts are merely coloured crys- 
tals or quartz. 

AMIANTHUS, or MOUNTAIN- 
FLAX. See Asbbstus. 

AMMONIA, called also tlic vola- 
tile alkali, and in the form of gas 
iswell known by the name of harts- 
horn. It is obtained from sal am- 
moniac or salt, made on a large 
scale in Egypt from soot by sublima- 
tion, and which also made abun- 
dantly in Europe. It consists of 
82.36 nitrogen and 17.64 hydrogen. 

Anmioniacal gas extinguishes 
combustion, and destroys animal 
life. It is itself, in part, combus- 
tible. It has an acrid taste, water 
rapidly condenses it, and is capable 
of dissolving one-third of its weight, 
or 460 times its bulk. Its specific 
gravity is stated by Sir H. llavy to 
bo 0.500 compared witli common air. 

When united with water it is 
called liquid ammonia ; the more 
water the greater is the specific 
gravity, and by its circumstance 
its purity may be known. Ten 
pounds of sal ammoniac will yield 
about 30 pounds of liquid. 

Ammonia has all the properties 
of an alkali, and has been of essen- 
tial service in chemical researches. 
When aramoniacal gas is transmit- 
ted through charcoal ignited in a 
tube of iron, the prussic, or as it is 
called, the hydrocyanic acid is 
formed. 

Ammonia combines with the 
acids, and forms neutral salts, llio 
moat important of these is the mu- 
riate of ammonia, commonly called 
sal ammonia. 

In Eg^pt, the chief fuel is the 
dung of camels ; and as all animal 
bodies yield a large portion of am- 
monia, there is much of it in this 
dung. Hence the soot is impre^ 
nated with sal ammonia. Soot is 
collected, and put in large glash 
globes, which are exposed for seve- 
ral days to the heat of a furnace, 
and t^n allowed to cool, after 
which, being broken, the upper 
part is found to be lined with sal 
ammoniac. It is said about 6 lbs. 
are obtained from 26 pounds of soot. 
In Europe, cylinders of cast iron 
are oharg^ with bones, horns. 
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paringd of hides &nd other animal 
matters, and being exposed to great 
htiat a great quantity of impun* 
f'<irbouate of ammoiua distils oviT. 
It is made in France, by placing in 
one brick-kiln common salt and 
sulphuric acid, in auutlier aniuii^l 
matters, and great boat being a^>- 
plied, from the tir»t arises raiiriatic 
acid gas, and from thr second am* 
monJucal gas, u iiith being con duct* 
fd by flues into a tlxird chamber, 
there nuite together and term 
ammoniac. Sa\ aiumtmiHc m.vy he 
obtained from coal soot either by 
sublimation or by lixiviatiuu vritU 
water. 

AMMONIAC (GT:M). This is .1 
gum-resiu, bt'iug partly solubU* in 
water, and p<iTtly iii spints. It is 
entirely diNiolvcd in ether, nitric 
uciU, and the alk.ilts. llrdoonnot, 
ill unalv^ing it, found 70 parts resin, 
18.4 gmn, 1.4 glutiuuus inatte»', 6 
water, and 1.‘2 loss in 100 parts. 
Its .'specific gravity is about 1.200 
"With water it foniis .1 milky hoIii* 
tion. It is obtained 111 small pieces 
vf ,L yellowish white matter. It has 
nil extremdy unpleasant bitten 
taste. In medicine it is prescribed 
as an aTitisjja.smodic and «'xpecto- 
rniit. li iii given to children when 
they arc recovering from tlie hoop- 
ing cough, and partly operates by 
its uiipleasaiitness in causing them 
to make an eflort to break oil' the 
habit of coughing, as tliey arc or- 
dered to take sonii! each time im- 
inediiitelv after coughing. 

AMNliniC ACID. If the liquor 
amini of a cow be evaporated to 
one fourth, crystals will form in it 
on cooling, which will be found to 
po.sscss acid properties. Thc.se arc 
called the amniutic acid. 

AMPHIIJOLE, aspecied of Acty- 
nolite. 

AMPIIIGENE, a species of Vc- 
suvinn. 

AMYGDALOID is a mineral 
ronsi.sting of green earth, calc spar, 
steatite, Jlthomargc, imbedded in 
fine grained greenstone, sometimes 
containing the crystals of horu- 
hleudc. 

ANACARDIUM, CAS HEW 
NUT, oa MARKING NUT. At 
one extremitjf of the fruit of the 
cashew tree is a ilattish kidney- 
)»baped nut, between the lind of 


which and the thin outer dhell is a 
small quantity of a red, thickisli, 
iiifianmiable, and very caustic li- 
quor. This liquor forms a useful 
marking ink, as . ny tbinp written 
on linen or cotton with it is of a 
brown colour, which gradually 
grows bl.icker, and is very durable. 

AKAIAHMK, or CIBW XfCO- 
TjITK is a mineral consisting of .Vt 
sihc.i, 18 alnniina, *i lime, 10 soda, 

8^ water, and loss in lort parts r 
►pccihc, gravity aVumt ‘l.G. It ban 
' been found in CaVton hill, Kdni- 
burgh, ill the isle of Skye, 1b« 
Ferroc* islands. The variety found 
at Snmina, the neighbouring sum- 
mit to mount Vesuvius, has been 
called sdTcohte from its resembldnce 
to rte.-ih. Anulcimii w cubic crys- 
tals, w'hose angles are replaced by 
three planes. It becomes somc- 
wbut eli'ctriral when lie.ited. 

ANALYSIS. CJiemical nnaly.ris 
consists of a grt'at variety of opord- 
tions, perfornicd for the purpose of 
separating the eomponcuit parts of 
bodies. In tliese operations the 
most c*xti‘u.sive knowledge of such 
properties of bodie.s as tire already 
discovered must be applied, in 
order to produce simplicity of 
effect, and certainty in the re.sults. 
Chemical analysis can hardly be 
executed with success by one who 
is not in possession of a consider- 
able number of simple substance<* 
ill a stdte of gre.it Jpurity, many of 
which, from their ettbets, are called 
reagents. 'J’he word analysis is 
applied by chemists to denote that 
scries of operations, by which the 
component parts of bodies arc dc- 
temiiiied, wliether they be merely 
separated, or exhibited apart from 
each other ; or whether these dis- 
tinctive properties be exhibited by 
causing them to enter into new- 
eomhinatioiis, witliout the percep- 
tible inlerveiitiou of a separate 
state. Tiie foriniiig of new combi- 
nations iri called .synthesis and, in 
the chemical examination of bodie.s, 
analysis or bcparation can scarcely 
ever be effected, without synthesis 
taking place ut tlie same time. 

As most of tlie improvements in. 
the science of 'chemistry consist in 
Winging the art of analysis nearer 
to perfection, it is not easy to give 
any other nde to tho learner thgn 
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the^ general one of consulting and j 
remarking the processes of the | 
best chemists, such as Scheele, 
Bergmaii, Bertbollet, Kirwan, Vsm- 
quelm, and Berzelius. The bodies 
which present IhemselveM more 
frequently fur examination than 
others, are minerals and niiu(‘ral 
waters, in the examination of the i 
former, it was the halut of the I 
carUer chemists to avail themselves I 
of the action of hre, with very few ] 
humid processes, which are such as 
might be performed in the usual 
temperature of tlie atmosphere. 
Modern chemists have improved 
the proc€\sB by lire, by a very ex- 
ten-sivu use of the blow-pipe, and 
have succeeded in determining the 
cnmponeiit parts of mine.als to 
great accuracy in tin* humid way. 

Several aulhort. written on 

the examiualiou ol earths and 
stones. 

Ihe first step in the examination 
of consistent eartlis or stones is 
somewhat dilTereiit from that of 
such as are pulverulent. Their 
specific gravity .should first be ex- 
amined ; alr.o their lianlness, W'he- 
tlier they will strike lire with steel, 
or can be .ser.itihed by the nail, or 
only by crystal, or stoue.H of still 
greater hardness ; ahio llieir texture, 
jierviousness to light, and whether 
they be manifestly homogeueous or 
compeiind species, &c. 

ttd, In some eases, we should try 
whether they imbibe water, or 
whether water can extrict any 
thing from them by ebullitiua or 
digestion. 

3d, Whether they he soluble in, 
or cllervesce with, acids, before or 
after pulverizatiou ; or whether do- 
cumpnsabh* by boiling in a strong 
solution ot potash, &c. as gypsums 
and ponderous spars are. 

Ith, Whether they detonate with 
nitre. 

5tli, Whether they yield the fluor 
acid by distillation with sulphuric 
acid, or ammonia by distilling them 
with potash. I 

6th, Whether they bo fusible per 
se with a blow-pipe, and how they 
are affected by soda, borax, and 
microcosmic salt ; and whether 
tlicy decrepitate when gradually 
heated. | 

7th, Stones t)iat melt per fe with i 
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the blow-pipe arc certainly ’ com- 
pound, and contain at least three 
species of earth, ot W’hich the cal- 
cari'nus is probably one ; and if they 
give fire with steel, the silicious is 
probably another. 

The general process prescribed 
by the c-elebrated Vauqiielin, iii the 
.Yi7t7i volume of tlw Annulra de 
(Hiimie, is the clearest which has 
yet been offered to the chemical 
student. 

If the ■mincTal bo very hard, it is 
to be ignited in a covered crucible, 
of platinum, and then plunged into 
cold W'ater, to render it brittle and 
easily pull orixablc. The weight 
sJioultl be noted before and after 
this operation, in order to see if any 
volatile matter has been emitted. 
For the purpose of reducing stones 
to an ini palpable powder, little, 
mortars of highly hardened steel 
are now made, consisting of a cylin- 
drical case and pestle. \ mortar 
of agate io also useil for subsequent 
levig.ition. About ten grains of 
the mineral should be t.edted at 
once ; and after the wliolc 100 
grains havi* been reduced in suc- 
cession to an impalpable powder, 
they should be u'eirhed, to find 
what increase may bai e been de- 
rived from the siibstimce of the 
agate. TJiis addition may be re- 
garded as silica. 

Of tin; tmi primary earths, only 
four are usually met with in mine- 
rals, vi-c. silica, alumina, magnesia, 
and lime, associated with some 
metallic oxides, which are com- 
monly iron, manganese, nickel, 
copper and chronium. 

If ni'ilher acid nor alkali be ex- 
pected to be present, tlic mineval 
is mixed in a silver crucible, with 
thrice its weight of pure potash and 
a little water. Heat is gradually 
applied to the covi'red crucibh*, 
anil is fin.illy r.iised to redness ; at 
which temperature it ought to 
he maintained for an lioiir. If 
the moss, on inspection, be a per- 
fect glass, silica may be regarded 
as the chief ronstitueut of the 
stone ; but if the vitrification be 
very imperfect and the bulk much 
increased, alumina may he sup- 
posed to predoiuluate. A brownish 
or dull ^groeii colour indicates the 
presence of iron i a bright grasi»- 
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green, which is imparted to water, 
that of maugauc'ine ; and from a 
greenish yellow, eliromiuin may he 
expected. The crucible, still a lit- 
tle hot, being first wiped, is put 
into a rapsule of porcelain or pla- 
tinum ; when, warm di^stilled water 
is poured upon the alkaline earthy 
mass, to detach it from theemcihle. 
Having transferred the whole of it 
into the capsule, muriutie acid is 
poured on, and a gentle heat ap- 
plied, if necessary, to accomplish 
Its solution. If the liquid he of an 
orange-red colour, w<' infer the 
presence of iron ; if of a golden- 
yellow, that ot chromium ; and if 
of a purplisli-red, that of manga- 
nese. The solulion is next to be 
evaporated to dryness, on a sand- 
bath, or over a lamp, taking care 
80 tn regulate the heat, that no 
particles he thrown nul. Towards 
the end of the evaporation, it as- 
sumes a gidutinous cou.sisteiiee. At 
this period it must be stirred fre- 
quoutly with a platinum spatula 
or glfi^.H rod, to promote tlie disen- 
gagement of till* muriatic acid gas. 
After this, the heat may be raised 
to fully 2120 p. for a few minutes. 
Hot water is to he now poured on 
ill considerahU* abundance, which 
dissolies ei<*ry thing except the 
silica. By filtration, this earth is 
separated Jiom the liquid ; and 
heiiig ediilcoi ated with hot watiT, 
it is then dried, ignited, and 
weighed. It con.stitutes a fine 
white powder, insoluble in acids, 
and feeling gutty betw'een the 
teeth, if it be coloured, a little 
dilute muriatic acid must be di- 
gested on it, to remove the adher- 
ing metallic partich-s, which must 
bo added to the iirst solution. Tins 
must now be reduced by evapora- 
tion to the bulk of half a pint. 
Carbonate of potash being then 
added, till it indicates alkaline ex- 
cess, the liquid must be made to 
boil for a little. A copious preci- 
pitation of the eartii and oxides 
IS thus prorti.ccd. The whole i.s 
thrown on a filter, and after it is 
so drained as to assume a semi- 
solid consistence, it is removed by 
a platinum blade, and boiled in a 
capsule for some time, with solu- 
tion of pure potash. Alumina and 
ghicina are thus dH^Kilved, while the 
54 


other c.'irths and the metallie oxidef 
remain. 

This alkali no-earthy solution, se- 
parated from llie rest by filtration, 
19 to be treated with an excess of 
muriatic acid; after which carbo- 
nate of .uimionia being add(‘d also 
in i‘xce<s, the alumina is thrown 
down while the glucina continues 
disholied. The first earth sepa- 
rated by filtration, W'ashed, dried, 
and ignited, gives the quantity of 
alumnin. The nature of tins may 
be further df'moii<.trated, by treat- 
ing it with dilute sulphuric acid, 
and sulphate ot potash, both in 
equivalent quantities, when tho 
whole will be convrited into alum. 
The filtered liquid will deposit its 
glucina, on diisipating the umnio- 
nia, by ebnilirioii. It is to be i.e- 
p.irated by filtratiou, to be washed. 
Ignited, and weighed. 

The matter nndissolved by tho 
digestion of the liquid potash, m.iy 
consist of linu;, magui'sia, and me- 
tallic oxides, llilute sulphuric acid 
must he digested on it for some 
time. The bolutiou is to be evapo- 
rated to dryness, and heated to 
expel the excess of acid. Tho 
saline solid matter being wow dif- 
fused 111 a mo(l<‘rate quantity of 
water, the sulphatt' ot magnesia 
will be dibsnhed, and along with 
the metallic sulphates, may be se- 
par.iti'd from the sulphate of limo 
by the filter. The latter being 
w.ished with a little water, dried, 
ignited, and iveighed, give.s, by tho 
scale of equivalents, the (juaiitity 
t of lime ill file mineral. Tho mag- 
ne.sian and metallic solution being 
diluted vnuth a large ciuantity of 
water, is to In* tre.ited with bicar- 
bonate of potash, wliich W'ill preci- 
piUitc the nickel, iron, and chro- 
mium, but retain tho magnesia and 
inangauese, by the exce.ss of car- 
bonic acid. Hydrosulphuret of 
potash will throw down tho man- 
ganese, from the magnesian solu- 
tion. The addition of pure potash, 
aided by gentle ebullition, will then 
precipitate the magnesia. The 
oxide of manganese may be freed 
from the sulphuretted hydrogen, by 
ustulation. 

The mingled metallic oxides must 
be digested with abundance of 
nitric aeidj to aeidi^ the cbzouiuni* 
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Thc liquid itf next treated irith 
potash, which forms a soluiile chro- 
mate, while it throws down the 
iron and nickel. I’lie chromic acid 
may be si'parated from the potash 
by muriatic acid, and cligcHted with 
heat, waslied, dried till it becomes 
a greon oxide, and weighed. The 
nickel is separated from the iron, 
by tivatiug their solution in muri- 
atic acid, with wMtcT of ammonia, 
file latter oxide which falls, may 
be separated by the filter, dried 
and weighed. By evaporating the 
liquid, and exposing tlic dry resi- 
due to a moderate he'it, the am- 
moniacal salt will sublime and leave 
the oxide of nickel hehiiid. The 
whole separate weights must now 
be collected in one amount, and 
if they constitute a sum within two 
per cent, of the primitive weight, 
the nn.ily.sis may be regarded as ; 
giving a satisfactory account of the 
composition of the mineral. But 
if the deficiency be considerable, 
then some volatile ingredient, or 
some alkali or alkaline salt, may be 
tfuspccted. 

A portion of the mineral broken 
into small fragments, is to be ig- 
nited in a porcelain retort, to which 
a Tofrigerati'd receiver is fitted. 
'J'he water or other volatile and 
condensable matter, if any be pre- 
sent, will thus be obtained. But 
if no loss of weight be sustained liy 
ignition, alkali, nr a volatile acid, 
may be looked for. The latter is 
usually the fluoric. It may be ex- 
pelled by digestion with sulphuric 
acid. It is exactly characti^rised 
hy its property of corroding glass. 

Beside this general method, some 
others may be used in particular 
Cif-es. 

Thus, to discover a small propor- 
tion of alumina or magnesia m a 
solution of a large quantity of lime, 
pure ammonia may be applied, 
which will precipitate the alumina 
or magnesia (if any be), but not 
the lime. Distilled vinegar applied 
to the precipitate will discover 
whether it be alumina or magnesia. 

2d1y, A minute portion of lime 
or barytes, in a solution of alumina 
or magnesia, may be discovered by 
the sulphuric acid, which precipi- 
tatrs IliQ lime ai^ barytes: the 
■olutien shovad be dilute, else the 
SS . 
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alumina also would be precipitated. 
If there be not an excess of acid, 
tlie oxalic acid is still a nicer test 
of hme : 100 grains of gypsum 
contain about .13 of lime ; 100 grains 
of sulphate of barytes contain 66 
of barytes ; 100 grains of oxalate 
of lime contain 43.8 of lime. The 
insolubility of sulphate of barytes 
in .^00 times its weight of boiling 
water, sutlicieutly distinguishes it. 
From these data the quantities are 
easily investigated. 

.3dly, A minute proportion of 
alumina in a large quantity of mag- 
nesia may be discovered, either by 
precipitating the whole, and treat- 
mg it with distilled vinegar ; or by 
heating the solution nearly to ebul- 
lition, and adding more carbonate 
of magnesia, until the solution is 
perfectly neutral, which it never is 
• when alumina is contained in it, as 
this requires an excess of acid to 
keep it in solution. By these moans 
the alumina is precipitated in the 
state of emhryon alum, v/hich con- 
tains about half its weight of alumina 
(or, for greater exactness, it may be 
decomposed by boiling it iu volatile 
alkali). After the precipitation 
the solution should bo largely di- 
luted, as the sulphate of magnesia, 
wliioh remained m solution while 
hot, would precipitate when cold, 
and mix with the rmbryoii alum. 

4thly, A minute portion of mag- 
nesia in a large quantity of aliimma 
is best separated by precipitating 
the whole, and treating the preci- 
pitate with distilled vinegar. 

Lastly, Lime and barytes are i 
separated by precipitating both 
with the sulphuric amd, and eva- 
porating the solution to a small 
compass, poiiriug otf the lii^uor, 
and treating the dried precipitate 
with .500- times its weight of boiling 
water; what remains undUsolved 
is sulphate of barytes. 

The inconveniences of employing 
much heat, arc obvious, and Mr. 
Lowitz informs us, that they may 
be avoided without the least dis^- 
vantage. Over the flame of a spirit 
lamp, that will liold an ounce and a 
half, and is placed in a cylindrical 
tin furnace four inches high and 
three in diameter, with air-holes, 
and a cover perforated to bold tks 
crucible, he boils the atone pre* 
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J »arcd as directed above, stirring it 
rnqiiently. Hin crucible, wbicli, 
as well aa the spatula, is of very 
fine silver, bolds two ounces and. a 
half, or three ounces. A*s soon as the 
niatter is boiled dry, he po\i~s in 
as much hot w.itia- as he used at 
first ; and this he repeats two ov 
three times more, if tlie lefractori- 
ness of the fossil require it. Lar^e 
tough bubbles arising during the 
boiling, are in general a sign that 
the process will he a<tfiided wifh 
success. I'hen the sapphire, tboiigli 
the most refractory of .dl Mr. Lowii/ 
tried, was not more so in this tliAU 
ill the dry way. 

Sir 1[. Davy observes, that the 
boracic acid is very uselul in ana- 
lyzing stones that eontain a leted 
a'lLali ; as its atlrautioii for tie* 
different earths at the heat of igni- 
tion IS considiTable, and the com- 
p.iunds It forms witli them are 
easily decomposed by the mineral 
acids dls.-olvi'd in water. His xiro- 
erw is HS follow.s : Let 100 grains 
of the stone to be examined be r. - 
duerd to a tine powder, mixed with 
200 grains of boracic acid, and fused 
for about half an hour at a strong 
r<’<l he.tt in a crucible of platiiia or 
silvei. Digest the fused mans in 
an oiiiice and half of nitric acid dL 
Inted with Sfvx'ii or eight times Die 
quantity of water, till the whole is 
dfyrouiposcd ; .and then evaporate 
tlie solution till it is reduced to an 
ounce and half, or two ounces. If 
the stone contained silex, it will 
separate in thi.s process, and must 
» be collected on a filter, and edulco- 
rated with ilistilhMl water, to se* 
parate the saline matter. The fluid, 
mixed with iill the water that has 
b('<‘U passed through the filter, 
being evaporated till reduced to 
about half a pint, is to be saturated 
with carbou.nte of uiumonia, and 
boiled with an excess of this salt, 
till all that will precipitate lias 
fallen dowm. The earths and me- 
tallic oxides behip separated by 
filtration, mix nitric acid with the 
clear fluid till it has a strongly sour 
taste, and then evaporate till the 
boracic acid rcmiaius free. Filter 
the fluid, evaporate it to dryness, 
and expose it to heat of 450^ F. 
when Uie nitrate of ammonia 'Will 
bc^dccomposcd, and the nitrate of 


potash or soda will remain in fho 
vessel. 'Hie earths and metallic 
oxides, that remained on the filter, 
may be distinguislicd by the com- 
ninii processes, llie almniiia may 
be aeparated by solution of potash, 
the lime by sulplmnc acid, the 
oxiiic of iron by sucemate of am- 
monia. flu* manganese by liydro- 
suipliin.'t of potash, and the mag- 
nesia by pure soda. 

For analysis of soils. See Soils. 

Foi an.ilysis of vegetables. Sea 

VmIITI i;i.L UlMMXIVI. 

A N A'l’ VS Ij, a very rare mineral, 
fiiiuid only iii Daupliiny and Nor- 
w'ay . 

ANDALIISITE, a mineral first 
fouMd 111 Alulalusia. It consists of 
./i aLumin.'i, 32 silica, 8 potash, 2 
oxide of non, and (I loss in 100 

p.irfs. 

AM)REOLITE. See Cross- 
Sion i.. 

ANHYDRITE. Anliydnus gyp- 
sum, of which there are six varie- 
ties. The ciruPAct, the granular, 
the fibrous, the radiatiMl, the sparry, 
and the Mheiferous or Vulpinite, 
The last takes its name from Vul- 
pino in Italy. It takes a fine 
pohsli, and is csloi>med by statua- 
rie.s. It contains i)l sulphate of 
lime, and b silica, in the 100. Its 
colour JH greyish white, veined 
with bluish grey. Specific gravity 
• 2 . 68 . 

ANIL, OH NIL, an American 
plant, from the leaves of w'hich 
indigo IS prepared. 

ANIMAL KIND DOM. ITie va- 
rious bodies around us, which form 
the objerhs of chemical research, 
have all undergone .i iiuiubiT of 
combinations and decompositions 
before we take them in hand for 
examination. These are all con- 
sfquence.s of the same attractions 
or specific properties that we avail 
ourselves of, and .'ce modified like- 
wise by virtue of the situations and 
temperatures of tfio bodies pre- 
sented to each other. In Die great 
mass of unorguni^ed matter, tho 
combinatioii.s appear to he much 
more simple than such as taka 
place in the vessels of organized 
beings, namely, plants and ani- 
mals : in Die former ot which there 
is not any peculiar structure of 
tubes conveyuig various fluids ; aud 
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in the latter there ia net only an 
elaborate system of vessels, but 
likewise, for the most part, an 
aufpncntation of temperdturc. — 
From such caiiso.^ as these it is, 
that some of the substances aflnrdcd 
by animal bodies arc never found 
either in vepcetablcs or minerals; 
and HO likewise in vef'etdbles are 
fuuiul ciTtain productH never une- 
qui^oL'dlly met with among mine- 
ral Hence, among the system- 
atical arrangements uaetl by che- 
mists, llie most general is that | 
\^lncU divides bodies into three 
kingdoms, the animal, tlie vegetable, 
and llie niinerdl. 

Animal, as well as vegetable bo- 
dies, may be considered as peculiar 
apparatus for carrying on ii deter- 
minate series of chemical opera- 
Vegetables seem capable of 
operating uitli fluids only, and at 
the temperaturj* of the atmosphere. 
Mut most animals have a provision 
fur mechanically dividing solids by 
mastication, which answers the 
same purpose us grinding, pound- 
ing, or levigation, docs in our ex- 
ennicnts; that is to say, it en- 
irges tlie quantity of surface to he 
act<*d upon by solvents. The process 
earned on in tin* stomach apiiears 
to b<* of the same kind Jia that 
which wc distinguish by the name 
of digestion ; and the bow'els, what- 
ever other ust!£. thi-y may serve, 
evid''utly form an apparatus for 
filtering or conveying otf the fluids; 
'wliilc the more solid parts ot the 
aliments, which are probably of 
such a nature as not to be rendered 
fluid, but by an aKrrutiou which 
'U'ould perhaps destroy the texture 
of the Tiiacliinc itself, arc n-jccted 
as useless. When this filtered 
fluid passes into the circulatory 
vespsels, through which it is driven 
with considerable velocity by the 
mechanical action of Ibc liCiirt, it 
is subjected, not only to all those 
changes which the chemical action 
of its parts is capable ot producing, 
but is likewise exposed to the air 
of the atmosphere in the lungs, 
into which that elastic fluid is ad- 
mitted by the act of respiration. 
Here it unduTgocs a change of the 
same nature as liappens to otlier 
combustible bodies when they com- 
bine with Its viud part, or oxygen. 


-A N I 

This vital part becomes condensed, 
and combines with the blood, at 
the same time that it gives out a 
largo quantity of heat, in conse- 
quence of its own capacity for heat 
being diminished. A small portion 
of azote likewise is absorbed, and 
carbonic acid is given nut. Some 
curious experiments of Spallanzani 
show that the lungs are not tin: solo 
organs by wUic.U tliesc changes are 
eflected. Worms, insects, shells of 
land and sea .animals, egg shells, 
fishes, dead auiiuiils, and parts of 
animals, even alter they have bc- 
coiue putrid, are capable of absorb- 
ing oxygen from the air, and giving 
out carbonic acid. They deprive 
atmospheric air of its oxygen an 
completely as phosphorus. Shells, 
however, lose this property when 
their orgciniziitioii is destroyed by 
age. Amphibia, deprived of their 
Jungs, lived much longer in the 
open air, than others in air desti- 
tute of oxygen. It is remarkable, 
tliat a larva, weighing a few grains, 
would consume almost as much 
oxygen in a given time as one of 
the amphibia a thousand times its 
bulk. Fishes, alive and dead, ani- 
mals, and parts of animals, con- 
fined under water in iars, absorbed 
the oxygen of tlie atmospheric air 
over the water. Muscles, tendons, 
bones, br.iiu, fat, and blood, all 
absorbed oxygen in different pro- 
portions, but tlie blood did not 
absorb most ; aud bile appofircd 
not to .absorb any. 

It would lead us too far from our 
purpose if we were to attempt an 
explanation of the little we know 
lespecting the manner in which 
the secretions or cumhinatioiis that 
producer the various animal and 
vegetable substances arc effected, 
or iho uses of those substances in 
the economy of plants and niiimals. 
Most of them are very 0 iftercnt from 
any of the produeds of the mineral 
kingdom. We shall therefore only 
add, that these organized beings 
arc so contrived, that their exist- 
ence continues, and all their func- 
tions are perlormed, as long as tlic 
vessels are supplied with food or 
materials to occupy tlie place of 
such as are carried off’ by evapora- 
tion from the surface, or otherwise, 
and us long as no great change is 
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madf*, eitTier by violence or <lit»eaHe, of Tiatnrc. tlie philosopbica! che- 
in those vessels, or the fluids they mist possesses numerous means of 
roTituin. But as soon as the entire iiiakiug discoveries, if applied with 
proeesH is interrupted iu any very ludgment and sagacity ; though tho 
e</iisiderdb1e degree, the chemiriil progress of discovery, so far from 
arrangements become altered, the bringing us nearer the end of our 
temperature m land animals is pursuit, appears continually _ to 
changed, the minute v<*8s<'l8 are open new scenes, and, by enlarging 


acted upon and destroyed, lite 
eeasc's, and the admirable structure, 
hi>ing no longer sufficiently perfect, 
loses its figure, and returns, by 
new combinations and decomposi- 
tions, to the general mass of unur- 
gani/ted matter, witii a rapidity 
which is usually greater the more 
elaborate its construction. 

ITic parts of vegetable or animal 
flubstances ma> be obtained, for 
chemical examination, either by 
niinple pressure, which empties the 
vessels of their contents ; by diges- 
tion m water, or in other fluids, 
which di»iSolre certain parts, and 
often change their nature; by de- 
structive distillation, iu which the 
application of a strong heat alters 
the combination of the parts, and 
causes the new products to pass 
over into the receiver in the order 
of their volatility ; by spontaneous 
decomposition or fermentation, 
wherein the component parts take 
a new arrangement, and form com- 
pounds which did not for the most 
part exist in the organized sub- 
stance; or, lastly, the jiididous 
cheinist will avail himself of all 
these several methods singly, or in 
combination. He will, according 
to circum.Htances, separate the parts 
of an animal or vegetable substance 
by pressure, assisted by heat; or 
by digestion or boiling in various 
fluids added in the retort which 
contains tho substance unfler ex- 
amination. He will attend parti- 
cularly to the products which pass 
over, whether they bo permanently 
elastic, or subjei't to condensation 
in die temperatures we are able to 
produce. In some cases, he will 
suflTer the spontaiirMins decomposi- 
tion to precede the application of 
chemical methods ; and in others 
he will attentively mark the changes 
which the products of his opera- 
tions undergo in the course of time, 
whether in closed vessels, or ex- 
posed to the open air. Thus, it is 
that, in surveying die ample field 


our powers of mvostigation, never 
fails to point out additional objects 
of inquiry. 

Aiiinial and vegetable substances 
approach each other by insensible 
gradations ; so that there is no 
simple product of the one which 
may not be found in greater or 
less quantity in the other. The 
most general distinctive character 
of animal substances is that of 
affording volatile alkali by destruc- 
liv'o distillation. Some plants, 
however. aflTord it likewise. N either 
contain it ready formed; but it ap- 
pears to be produced by the eoin- 
binaiion of hydrogen and azote, 
during the changes produced either 
by fire, or by tlic putrefactive pro- 
cess. 

Our knowledge of the products 
of the animal kingdom, by the help 
of chemical analysis, is not yet 
sufficiently matured to enable us 
to arrange them acc.ording to tlie 
nature of their component parts, 
which appear to consist chiefly of 
hydrogen, oxygen, carbon, and 
azote ; and with these* sulphur, 
phosphorus, lime, niagni'Sia, iuid 
soda, arc frequently combined in 
variable proportions. 

When animal substances arc left 
exposed to the air, or immersed in 
water or other fluids, they suffer a 
spontaneous change, winch is more 
or less rapid according to circum- 
starices. 'Hie spontaneous change 
of organized bodies is distinguished 
by the name of fermentation. In 
vegi'tablu bodies there arc distinct 
stages or periods of ties process, 
which have beeil divided into the 
vinous, acetous, and putrefactive 
ft*rracntatioiis. Animal substances 
are susceptible only of the two 
l-ittor, during which, as in all other 
spontiuioous changes, the combi- 
nations of chemical principles be- 
come in general moro and more 
simple. There is no doubt but 
much instruction might be obtained 
from accurate observations of thp 
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putrefactivc proeesKcs in all their 
vcvoral varictic;* aud situation.** ; 
but the loathaomcncss and danger 
attending ou such inquiriew has 
hitherto greatly retarded our pro- 
gress ill this department of chemi- 
cal bcicnee. 

For further iufomiation respect- 
ing till* (‘heniiial products of animal 
org.iniuitiun, see the articles A.I.- 
Bi'iirN, IliLr, Bi.oun, ili)NK,RRiiN» 
Fibrin, CtLiriN, Mucus, Picito- 
Mh . L , Uri:a. 

AN IMF, improperly called gura 
aniitie, is a resinous siihstancc im- 
ported Irom Mew Spain and the 
BraxilM. 'J'here are two kinds, ditt- 
tingiiished by the names of oriental 
and ocoid<*nt,il. The former is dry, 
and of an uncertain colour, some 
spcciineiis being grt'enish, some 
reddish, and some of the brown co- 
lour of myrrh, 'llie latter is in 
yellowish, white, tnuisparent, some- 
what unctuous tears, and partly in 
larger masses, brittle, of a light 
pleasant tasti*, easily melted in the 
lire, and burning with an agreeable 
smell. Like resins, it is totally so- 
luble in alcohol, and also in oil. 
Water takes up about l-16tli of the 
weight of this resiii by decoction. 
'J'he spirit, drawn off by distillation, 
has a coiisidetable degree of the 
taste and flavour of tiie anime ; the 
distilled water discovers on its 
surface some small portion of es- 
sential oil. 

This resin is used by piirfunicrs, 
and also in certain pl.isters, where- 
in it has been supposed to be of 
service in iutvous affections of the 
head .'iiid other parts; but there 
are no reasons to think tliat, for 
medical purposes, it differs from 
common resins. 

ANNEAL. VV^e know too little 
of the arr.ing<'ineut of particles to 
determine*, what iL is that lonsti- 
tutes or produces brittleness in any 
substance. In a considerable num- 
ber of instancis of bodies which 
are capable of undergoing ignition, 
it is found that sudden cooling ren- 
ders them liard and brittle. This 
is a leal im onveiiionce in glass, l 
and also in steel, wlien this me- 
tallic substance is required to be 
soft and flexible. The inconveni- 
ences arc avoided by cooling them 
Tcry gradually, and this process is < 
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I called annealing. Glass ressels, or 
' other articles, are carried into art 
oven or apartment near the great 
furnace, called the leer, when* they 
are permitted to cool, in a greater 
or less time, according to their 
thickness and bulk, llie annealing 
of steel, or other metallic bodies, 
consists simply in heating them, and 
Huffcriiig tiiem to cool again either 
upon the hearth of the furnace, or 
ill any otlicr situation where the 
heat is moderate, or at least the 
tomperature is not A'ery cold. 

ANNOrrO. 'file pellicles of the 
seeds of the bLia on/lunu, a lilia- 
ceous shrub, from 15 to *20 feet high 
m good ground, afford the red 
masses brought into Europe imder 
the name of Annotto, Orlean, aud 
Uoiicou. 

ANTIIOPHY'LLITE. A mineral 
found at Konigsberg, in Norway, 
of specilic. gravity 3.2, and con- 
sisting of 56 silica, 13.3 alumina, 
14 magnesia, 3.33 lime, 6 oxide of 
iron, 3 oxide of manganese, 1.43 
water, and 2.114 loss, in 100 parts. 

ANTHRACITE. Uliud coal, Kil- 
kenny coal, or Glance coal. This 
mineral is tlius described by Brog- 
niart. 

Antliracite so much resembles 
coal at first sight, that for a long 
time it was taken for a variety of 
that combustible mineral. Never- 
theless, artisans who used it 
b.ad remarked that it burnt with 
great difliculty, and did not pro- 
duce either that whiti; flame, or 
black smoke, or that bituminous 
colour, which ai'ises from coal ; 
therefore it was called incombus- 
tible pit coal. 

Anthracite is of a black loss opaque 
than coal; its colour approaches 
nearer, by its brightness, to fhe me- 
tallic black, it is also more friable ; 
it is rough to the touch, and easily 
stains the fingers ; it leaves a black 
mark on paper which, if examined 
with attention, seems of a dull 
black. Tliesc characters serve to 
distinguish ithrom graphite, which 
leaves (i bright mark aud is unctu- 
ous to the feel. 

The texture of anthracite, some- 
times schistose, sometimes compact, 
at others granular, is too various to 
serve as a characteristic. Its spe- 
cific gravity^ wbich is 1.8| is iufe« 
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i^ior to that of graphita, in. the pro- 
portion of U to 14, and vxcccda 
tliat of coal aa tf to 7. 

This mineral is docidodly opaque ; 
it easily alloM's the rh-ctric spark 
to pass, is hard to bura, and in its 
corabnstiou never product's liiit 
one substance, ^vhich is carboim 
arid. 

'J’lie matter essential to its com- 
position is mixed carbon, or per 
haps tombined sumetimes with si- 
lex and iron, sometimes with argil 
and,. siJex, in very diiierent pro- 
portiull^, according to unal^/ed 
specimens. 

ANTIMONY. Tlio word anti- 
mony is alwn\.-i list'd in commerce 
to denote a niet.ilhc ort', consisting 
of sulphur coiidiined with the me- 
tal wliich IS properly t. ailed anti- 
nioriy. .Soiiietinies this sulphnrit 
is termed crude .uttimony, to tlis- 
tinguibli It Iroin the pure metal, or 
regulub, as it vas lormerly ealJed. 
Aet.ording to l*rof. Pi oust, the sul- 
phur et cunt.iius per cent, of 
sulphur. He he.ited 100 parts of 
hiitiinony with an equal weight of 
sulphur .u a glass retort, till the 
whole V, as well lie'.cd and the ex- 
ci’s*! ot .siilpliur t'Npelled, and the 
siiiphuiet rdiiaiiiiiig Wii-s 13.1. Ilie 
result w'as the same alter repeated 
tr].iU : 100 pal ts of autiniuny, with 
.‘JOO of red sulpliuret of mercury, 
atrorded 131 to 13d of .sulphur. 
'J'lie.He avtituial bulphuret.s lost no- 
thing by being kept in fusion an 
hour; and healed with an equal 
weight of sulphur, they could not 
be made to lake up more. Some 
Of the n:iti>e siilphurets of the 
shop.s, howi'ver, appear to have a 
small portion more of sulphur unit- 
ed witli them, as they will take up 
an ad<litiou of 7 or 8 per cent, of 
antimony. 

Antimony i.s of a dii.sky white 
colour, very brittle, and ol a plated 
or scaly texture. Its specific gra- 
vity, according to Jlrissou, is (1.7021, 
but Bergman makes it (1.86. Soon 
after ignition it melts, and by a 
continuance of tlie heat it becomes 
oxidized, and rises in white fumes, 
wdiicli may afterw'urd bo volatilized 
a accoiid time, or fused into a hya- 
cinthine glass, according to the 
management of the heat : the first 
were formerly called argentine 


flowers of regnlus of antimony. In 
closed vessels the antimony rises 
totally W’ithont decomposition. -r- 
This inemllic substance is not sub- 
ject to rust by exposure to .lir, 
though its surface becomes t.ir- 
nibhed hv that means. Its oxides 
are a little soluble in wati'r; and 
in this n spect they resemble the 
oxide ol arsenic, by un approach 
toward the acid state. 

There arc three, and probably 
fnui, oxides of aiitiuiouy. The 
protoxide consists of 106 of the 
metal and 4.ia oxygen. The dout- 
oxidc contain.^ a double quantity 
ot oxygen. 'flie tiitoxide has a 
triple quantity ; and the peroxide 
a quadruple quantity. 

Chlorine gas and antimony com- 
bine and Iona a suit tatty sub- 
staiice, c.illed butter of antimony. 
It was lormerly prepared by dis- 
tilling two parts of coirusivu sub- 
limate and one* of antimony. 

Tartar emetic is a salt which 
consists, accoiding to Thenard, ot 
3.1.4 tartaric acid, 36.6 exide of 
antimony, 16.7 potass, and 8.*i 
w’ater. It is much used in medi- 
cine. Alkalis decompose it, as do 
also strong decoctions ot cinchona, 
and .seicral bitter and asti'iiigint 
plants, which is matter of much 
importance to a phvsiiiaii. 

James’s powder, a powerful me- 
dicine ill fevers, is said, by J)t. 
IV'arson, to coiisi.st of 17 oxide of 
antimony, and 43 phosphate of 
lime. 

ANTS, on being analyzed, yield 
a peculiar acid, which is deno- 
minated the formic acid, which 
see. 

APATITR. Phosphate of lime, 
ciiiisistnig, according to Klaproth, 
of 53.7.1 lime and 40.25 phosphoric 
acid. It occurs in primitive rocks, 
is found in the tin veins of tlui 
granite of St. Michael’s mount 
Cornwall. Itphosphorcses on coals, 
.*ind liccoines electric by heat and 
friction. 

APHRITE. Earth Foam. This 
is a carbonate of lime, consisting, 
according to Bucliolz, of 51.5 lime, 
39 acid, 1 watur, 3.7 silica, and 3.3 
oxide of iron. It occurs usually in 
a friablo state, and is sometimes 
solid. 

APLOMB. A mineral of a deep 
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orange brown, opaque and harder 
thaa quarts, comistiug, according 
to Laugier, of 40 silica, ‘iO alumina, 
14.5 liinr, 14 oxide of iron, 2 oxide 
of laangaiicse, 2 silica and iron. 
It is frequently considered to be a 
variety of garnet, but there is a 
slight didcrence in the crystals, 
and it fuses into a black glass, 
ti^hilst garnet fuses into a black 
C‘aame]. It is fouud on the river 
Lena in Siberia, and also in Neur 
Holland. 

APO PH YLLITE. Ichthyophthal- 
niite. Pibh-rye stone. Consists of 
51 silica, 28 lime, 4 potass, 17 
water. 

APPARATUS. The various veg. 
sels, crui-ihles, furnaces, machines, 
and instruments, for conducting 
researches and experinieiits. 

APPLES. In addition to the 
usual substance found in fruit, 
apples contain a peculiar acid I 
calliid the malic acid, which is the 
same as that lourid in the mountain I 
ash. 

APYROUS. Bodies which sus* 
tain the action of a strong heat for 
a considerable time, without change 
of figure or other properties, have 
been railed apyrous ; but the word 
is seldom used in the art of che- 
mistry. It is synonymous with 
rvf'ravtory, 

AQUAFORTIS. 'ITiis name is 
given to a weak and impure nitric 
acid, commonly used in the arts, it 
is distinguished by the terms double 
and .single^ the single being only 
half the strength of the other. The 
artists who use these acids call the 
more concentrated acid, which is 
mueli stronger even than the double 
aquafortis, spirit of' nitre. 

AQUA marine, tlic same as 
Beryl, which see. 

AQUA RKOIA, or REGIS. A 
mixture of the nitric and muriatic 
acid, now usually called nitro-muri- 
atic acid, and has been called by this 
name, signifying royal water, from 
its having the property of dissolv- 
ing gold; which neitlier of them 
will ellect separately ; and which no 
single arid in common use could do. 

AQUA VnVE. Ardent spirit of 
the first distillation has been dis- 
tinguished in commerce by this 
name. The distillers of malt and 
molasses spirits call it low wines. 
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AQUILA ALBA. One of the 
names given to the combination of 
muriatic acid and mercury in that 
state, which IS more commonly 
known by the denoininalion of 
tnercurlus dulclSf calomel, or mild 
muriate id' mercury. 

ARABIC (Gum), is obtained na- 
turally Iroin till! acacia in Egypt, 
Arabia, and elsewhere, lliis is 
reckoned the purest of gums, and 
does not greatly differ from gum 
Senegal, vulgarly called gum se- 
nec. 1 , which is supposed to he the 
strongest, and is on this account, 
as well as its greater plenty and 
cheapness, mostly used by calico- 
printers and other manufacturers. 
The gums of the plum and the 
cherry-tree have nearly the same 
qualities as gum arabic. All these 
substances facilitate the mixture of 
oils with water. 

ARABLE LANDS. It is a pro- 
blem in chemistry, and by no 
means one of the least importance 
to society, to determine what are 
the requisites which distinguish 
fruitful lands from such as are less 
productive. S(‘e Soii.s. 

ARBOR DIANiE, is produced 
from a solution of silver, into which 
mercury is poured, llie silver 
gradually precipitates in a very 
curious and beautiful syinmctncal 
arrangement, which has been called 
the tree of Diana. Luna, or Diana, 
was the symbolical name given iiy 
aleheinists to silver, in conformity 
with tb«*ir system of wrapping up 
tianr art in secret mystery. 

ARCHIL, ARCHILL A, llOCEL- 
LA, ORS EILLE. A whitish lichen , 
growing ujioii rocks in the Canaiy 
and Cape \ erd islands, which yields 
a rich purple tincture, liigitivc 
indeed, but extremely hc.autiful. 
lliis weed is imported to us as it 
is gatliered : those wIm> prepare it 
for tlie use of the dyer, grind it be- 
twixt stones, so as tkoiougbly to 
bruise, but not to reduce it into 
powder, and then moisten it occa- 
sionally with a ^ strong spirit of 
urine, or urine itself mixed with 
quicklime : in a few days it ac- 
quires a purplish red, and at length 
a blue Lulour ; in the first state it 
is called archil, in the latter laemus, 
or litmus. 

llie dyqrs rarely employ this 
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drug by itself, on account of its 
dearness, and the perishableiicss 
of Its beauty. The chii'f use they 
of it is for giAiU|j a bloom to 
other colours, as pinks, &c. Tins 
is effected by passing the dyed 
cloth or silk through lint u’uter 
slightly inipregnatfid ^vith the ar- 
chil. The bloom thus comimmi- 
eated soon decays upon exposure 
to (he air. Mr. Uellot infonns us, 
that by the addition of :i little so- 
lution of tin, this drug gives a dur- 
able dye; that its colour is at the 
same time chaxiged toward a seai- 
let; and tli.it it is the more per 
inaiicnt, in proportion as it reei‘d*\s 
the more from its natural coloni . 

Prepared an liil very readiU gives 
out Its colour to water, to volatile 
epiritri, and to alcoliol ; it is the 
Bubstaure priiieipallv made use ol 
for colouring the .spirits of thermo- 
meters. Af. exposure to the air 
dcstro\s its colour upon « loth, the 
exclusion of the air produces a like 
cflV'ct in those hermetically sealed 
tubes, tlie .spirits of larg<‘ thermo- 
meters becoming In a few years 
ColourU'^s. The Abbe Mollct ob- 
serves, (ill the French Memoirs for 
the ve.ir I742J, tint the colourless 
sj>int, upon breaking the tube, 

I resuTiu s its colour, and this 
for a number of times fciicccssively ; 
that a watery tincture of archil, 
included in the lube.s of thermome- 
terfi, lost its colour in three days ; 
and that in au open deep vessel, it 
became colourless at the bottom, 
while the upper part retained its 
colour. 

A .solution of archil in water, 
applied on eold uiiirble, stains it of 
a beautiful violet or purplish blue 
colour, far more durable than the 
colour which it communicates to 
otlier bodies. M. du Fay says, be 
has seen pieces of marble stained 
with it, which in two years had 
suffered no sensible change. It 
sinks deep into the marble, soine- 
tinies above an inch, and at the 
same time spreads upon the surface, 
unless the edges he bounded by 
wax or some similar stibstance. It 
seems to make the marble some- 
what more .brittle. 

There is a Considerable consump- 
tion of an article of this kind mo- 
tiufactured in Glasgow by Mr. < 
ta 


Mackintosh. It is much esteemed, 
and sold by the name of cudbi'.'ir. 
We h.ave seen beautiful specimens 
of silk thus dyed, the colours of 
which were said to be very norma- 
nent, of various Miudes, from p.nk 
and crimson to a bright m.izarme 
blui*. 

Litmus is likewise ii.sed in chiv 
miiiiiy .'.s a test, eith-‘V siainiug 
p.ipc r with it, or by iufusnig it in 
water, when it is very counnouly, 
but wall great impropriety, called 
tifivlure Of' luriisulv. The per.sons 
by wliuiu hii.s article was prepar<‘d, 
formerly g.ive it the name of twni- 
soie, preliiidnig that it was ex- 
tracted froiu the turnsole, heliotro- 
piiim tricoccutn, in order to keep 
Its true stturcc a scerct. The tiui - 
lure should not be too strong, 
otherwise it will have .i violet tinge, 
W'hich, however, may be removed 
by dilution. The light of tlic sun 
turns it red even in close vessels, 
it may be made with spirit inat(>ad 
of water. This tincture, or paper 
stained with it, is presently tiiini‘d 
red by acid.s : and if it be tirst rtul- 
dcued by a small <iuantity of vinegar, 
or some weak acid, its blue colour 
will be restored by an alkali. 

AUCTIZITIL A mineral, the 
same as weraerite or foliated sca- 
polite- 

AROEXT SPIRIT is another 
name for alcohol. 

AREOMETER, tho same as hy- 
droineter, which see.’ 

AllGAL, the name given in com- 
merce to tbo crui'e tiirtai , formed in 
the ioiiidu of wine casks. See 
Tartar. 

AHGENTATE OF AMMOMA, 
fulminating silver. 

AUG ILL AC LOGS EARTH, the 
same as .ilumina, which see- 

ARGILLITE. See Cr.iY-si.\T>’. 

AROMATICS. Plants which 
possess a fragrant smell united with 
pungency, and at the same time 
are warm to the taste, are called 
aromatics. Their peculiar flavour 
appears to reside in their essential 
ml, and rises in distillation either 
with water or spirit. 

ARRACK. A spirituous liquor 
imported from the East Indies. It 
is chiefly manutacturod at Ratavia, 
and at Goa upon the Malabar 
coast. 
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ARRAGONITE. A mineral first 
found in A.rragon, in Spain. It 
consiais of carljonatc of lime, with 
occaaioually a iittk* carbonate of 
atrontltes. it occurs massive, in 
fibres of a silky lustre, and in the 
form of fibrous branches, diverging 
from a centre lies fevri. It is fre- 
quently crystallized, in what ap- 
pear, at first sight, regular six- 
sided prisms. It is translucent, re. 
fracts doubly. Specific gravity 2.00. 

A.11SKN1C, in the metallic state, 
is of a bluish while colour, subject 
to tirnish, and grow firit yellowish, 
then black, by exposure to air. It 
is brittle, and when broken exhibits 
a laminated ti'Xture. Its specific 
gravity is 5.7G3. In close vessels 
it sublimes entire at 350^ F. but 
burns with a small flame if respir- 
able air be pn-sent. 

The arsenic met with in com- 
merce has the form of a white 
oxide. It is brought thiefly from 
the cobalt works in Saxony, whore 
zufire is made. Cobalt ores con- 
tain much arsenic, which is driven 
off by long torrefactioii. The ore 
is thrown into u furnace resembling 
a baker's oven, with a flue, or ho- 
rizontal ehinmey, nearly two hun- 
dred yards long, into which the 
fumes pass, and are condensed 
into a greyish or blackish powder. 
This is refined by a second suhli- 
maiiori in close Tess<3ls, with a little 
potash, to detain the impnritu-s. 
As the heat i.s considerable, it melts 
the sublimed flowers into those 
crystalliuC masses which arc met 
with ill commerce. 

The metal may be obtained from 
this, cither by quickly fusing it 
together with twice its weight of 
soft soap and an equal quantity of 
(ilk ah, and pouring it out, when 
Rued, into a hot iron cone ; or by 
mixing it in powder with oil, and 
exposing it in a matrass to a s.'ind 
heat. This process is too offensive 
to be performed, except in the 
open air, or where a current of air 
carries off tlic fumes. The decom- 
posed oil first rises ; and the arse- 
nic is afterwards sublimed, in the 
form of a flaky metallic substance. 
It may likewise be obtained by 
mixing two parts of the arsenious 
acid with one of black flux ; putting 
the mixture into a crusible. ^ith 
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another inverted over it, and luted 
to it with clay and sand ; and ap- 
plying a red heat to the lower cru- 
cible. The metal will be reduced, 
and line the uiside of the upper 
crucible. 

It is among the most rombustiblo 
of the metals, bums with a blue 
flame, and garlic smell, and sub- 
limes in the state of arsenious acid. 

Concentrated sulphuric acid does 
not attack arsenic when cold ; but 
it it be boiled upon this metal, sul- 
phurous acid gas is emitted, a small 
quantity of sulphur sublimes, and 
the arsenic is reduced to an oxide. 

Nitrous acid readily attacks arse- 
nic, and converts it into arsenious 
acid, or, if much be employed into 
arsenic acid. 

Boiling muriatic acid dissolves 
arsenic, but affects it v'cry little 
when cold. This solution affords 
precipitates upon the addition of 
alk.'Uis. The addition of a little ni- 
tric acid expedites the solution ; 
and this Kolution, first heated and 
condensed in a close vessel, is wholly 
sublimed into a thick liquid, formerly 
termed butter oj arsenic. Thrown 
in powder into chlorine gas, it 
hums with a bright white fiame,and 
IS eonverti'd into a chloride. 

None of the c'arths or alkalis act 
upon it, imli'ss it be boiled a long 
while in fine powder, in a large 
proportion of alkaline solution. 

Nitrates detonate with arsenic, 
convert it into arsenic acid, and 
this, combining with the base of 
the nitrate, fomis an arseniate, 
that remains at tlic bottom of the 
vess**!. 

Muriates have no action upon it ; 
hut if three parts of chlorate of 
potash be mixed with one part of 
ar.senic in fine powder, which must 
be done with great precaution, and 
a very light hand, a very small 
quan tity of this mixture, placed on 
an anvil, and struck wnth a ham- 
mer, will explode with flame and 
a considerable report ; if touched 
with fire, it will burn with consider- 
able rapidity ; and if thrown into 
concentrated sulphuric acid, at the 
instant of contact a flame rises into 
the air like a flash of lightning, 
which is BO bright aa to dazzle tlio 
eyo. 

- Arsenic readily combinea with 
a 2 
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sulpliur by fusion hnd sublimation, 
and forms a yellow compound 
railed orjiimentj or a red called 
realgar. The nature of tltese, aud 
their dilTcrcnce, arc not accurately 
known ; but Fourcroy considers the 
first as a combination of sulphur 
witli thu oxide, and the second as 
a comijinatior. of sulphur with the 
niefil itself, as he found the r*‘d 
sulphuret eor»\i‘rted into the yel- 
low by the action of acids. 

Arsenic is .^olub'o in fat oils in a 
boiling heat ; the solution is black, 
and hits the consistence of an oint 
nieiit when cold. Most luetdls 
unite Avilh arstuiic : which exists iu 
tin- metallic state in such allots as 
possess tlio metallic bnllianc). 

Arsenic is used in a Vriiicfy of 
arts. It euK'rs into metallic com- 
binations, whereiu a v.hit«* colour 
is required, (ila.sa m.Hiufactiirors 
use it ; hut its elicct in the compo- 
sition of glass does not S4'em to ho 
clearly expbuned- Orpiment and 
lealg.iraro used as pigments. See 
AnshMc and Au'Semous A-cins. 

.. — a, unites uith iodine, form- 
ing a .substance of a dark piirpl** 
colour, possessing the propertn .s 
of an acid. It also comliin<>.s sMth 
hydrogen, forming a most noxious 
gas. 

AR.SliMC ACID. The eailicst 
elicnnst.s were embarrassed in the 
deterinination of the nature of the 
white sublimate, which is obtained 
during the roasting of cobalt and 
otlier iiietalJic ores, known in 
commerce by the name of arsenic : 
its snUibility in water, its power of 
combining Avith inetaks in their 
simple state, together Avith other 
apparently heterogeneous proper- 
ties, reinlereil it difficult to duter- 
luine whether it ought to be cla.sscd 
with met.ils or salts. fHih.sequiut 
discoveries ha\e shown the relation 
it bears to both. When_ treated 
with combustible matter, in iloso 
ve.ssels, it sublimes in the metallic 
fomi ; combustion, or any anaio- 
gons process, converts it into an 
oxide ; aud Avlien the combustion is 
carried still further, the arsenical 
basis becomes itself converted into 
an acid. 

‘ 'Wc are indebted to the illustrious 
Scheele for the discovery of this 
a(;id, though Macciuer had before 


noticed its cdTQbinatlone. tt'ihay 
be obtained by various methods. 
If six parts of nitric acid be poured 
on one of the concrete arsenious 
arid, or white arsenic of the shops, 
m the pne.umato-chemical appa- 
ratus, and heat be applied, nitrous 
gas Avill be evolved, and a Avhite 
concrete substance, dillering in its 
properties from the arsimious acid, 
will ri'iiiain in the retort, lliis is 
the ai scnic acid. It may equally bo 
procured by means of aqueous 
chlorine, or by heating concen- 
trated nitric acid Avith tudee its 
weight of the boLiition of the ar.seni- 
ousacidin muriatic acid, llie con- 
crete acid should be (‘xposed to a 
dull rt‘d hiMt for a few ininuies. 
In either c‘ase an iicid is obtained, 
that d(?es not crystallize, but ab 
traets the moisture of the air, has a 
sharp caustic taste, reddens blue 
vegetable colotirs, is fixed in the 
fire, and of the specitic gravity of 

If the arsenic acid be exposed to 
a red heat in a glass reto't, it melts 
and heroine's transparent, but as- 
sumes a milky hue on cooling. If 
the heat he intrea.sed, so that the. 
retort begins to melt, the acid 
boils, and sublimes into the neck of 
the retort. If a covered crucible be 
used instead of the glass retorl, 
and a A'ioleut heat applied, the acid 
boils .strongly, and lu a quarter of 
an hour begin.s to emit fumes. 
These, on being received in a glass 
bell, are found to bn ar^eniolls ai‘id ; 
and a small qu.intity of a transpa- 
rent glass, difficult to fuse, will be 
found lining the sides of the cruci- 
ble. 7'his is arbeiii'ile of alumina. 

('ombustil)le subhtances decom- 
pose tliis acid. Jf two parts of 
arsenic acid be mLxed with about 
one of charcoal, the mixture intro- 
duced into a glass retort, coated, 
and a matrass adapted to it ; and 
the retort then grailually heated in 
a reverberatory furnace, till the 
bottom is red; the mass will be. 
inflamed violently, and the acid 
reduced, and rise to the neck of 
the retort iu the metallic state 
mixed with a lictlc oxide and char- 
coal powder. A^ few drops of wa- 
ter, devoid of acidity, Avill be found 
in the receiver. 

With siUphur the phenomena are 
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diflerent. If a mixture of six parts 
of arsenic acid, and one* of powdered 
bulphur, be digested t(»getlior, wo 
change will take place ; but on 
evaporating to dryjn*rfa, and di.'*till- 
ing in a glass retort, tilted with a 
receiver, a violent combination will 
ensue, as soon as tbu mixture is 
sufficiently heated to melt the sul- 
phur. The whole mass rises almost 
at once, forming a ri‘d sublimate, 
and sulphurous acid passes over 
into the rc^eii er. 

If pure arsenic acid bo diluted 
with a small quantity of water, and 
hydrogen gas, as it is evolved by 
the action of sulphuric acid on iron, 
be received into this transparent 
solution, the liquor grows turbid, 
and a blackish precipitate is formed, 
which, being well washed with dis- 
tilled water, exhibits sdl the pheno- 
m(‘ua of arsenic. Sometimes, too, 
a blackish grey oxide of arsenic is 
found III this process. 

If bu1phTir(‘tted hydrogen gas be 
employed instead of simple liydro- 
g(‘u gas, water and a sulpUuret of 
arsenic are obtained. 

With phosphorus, phosphoric 
ncid is obtained, and a pho&pUureif 
of ur.«enic, which sublimes. 

Th<! arsenic acid is much more 
.soluble than the arsenious. Ac- 
cording to Jjagrange, two parts of 
water an* sufficient for this purpose. 
It cannot be crystallized by any 
means ; but, on evaporation, hh- 
siiiiios o thnk honey-like consist- 
ence. 

Mo acid has any action upon it; 
if some of them dissolve it by means 
of the water that rmiders them fluid, 
they do not produce any alteration 
in it. 'Ilie huracic and phosphoric 
ari' vitriliablc: with it by means of 
beat, but without any material 
alti'ratiuu in their natures. If 
phosphorous acid he heated upon 
It for some time, it saturates itoelf 
vvith oxygen, and becomes phos- 
phoric acid. 

The arsenic acid combines with 
the earthy and alkaline buses, and 
form.s salts very diflereut from 
those furnished by the arsenious 
acid. 

All these arseniates arc decom- 
posable by charcoal, which sepa- 
rates arsenic from them by means 
of heat. 

6S 
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Tlie arseniate of barytes is inso^ 
luble, miciystallizablc, soluble in au 
excess of its ai id, and decomposable 
by sulphuric acid, which precipitates 
asulx>hrite of barytes. 

Of tlie arseniate of strontian no- 
thing is kiioAvn, but no douiit it 
resembles that of barytes. 

Witli lime-water this acid forms a 
precipitate of arseniate of lime, 
soluble in un excess of its base, or 
in an excess of its acid, tliough 
insoluble alone. Hiu acidulous 
arseniate of lime aflbrds ou evapo- 
ration little crystals, dccomposablo 
by sulphuric acid. The same salt 
may be formed by adding carbonato 
of lime to the solution of arsenic 
acid. This acid does not decom- 
pose the nitriitc or muriate of lime ; 
but the satur.iied alkaline arseniatetJ 
decompose them by double affinity, 
preeixiitating Hie insoluble ealcare- 
uu» arseniate. 

If arsenic acid be saturated with 
magnesia, a thick substance is 
formed near the point of saturation- 
Tliis arseniate of magnesia is solu- 
ble in an excess of acid ; and on 
being evaporated lakes the form of 
a jelly, without crystallizuig. M ei- 
ther the sulphate, nitrate, nor mu- 
riate of magnesia is decomposed liy 
•irseuic acid, though they arc by tho 
saturated aikalini: arseniates. 

Arsenic acid saturated with pot- 
ash does not easily crystallize. 'Jlii^ 
arseniate, being evaporalod to dry- 
ness, attracts the humidity of tho 
air, and turns the sirup of violets 
green, without altering the solulioii 
of litmus. It fuses into u whito 
glass, and with a strong lire is con- 
verted into an acidule, part of tho 
alkali being ah.>tra(;ted by the silex 
and alumina of tlie crucible. If ex- 
posed. to a red heat -with charcoal 
in close vessels it swells up very 
much, and arsenic is sublimed. It 
is decomposed by sulphuric acid ; 
hut in the humid way the decompo- 
sition is not obvious, as the arsenic 
acid remains in solution. On eva- 
poration, however, this acid and 
sulphate of potash are obtained. 

If ars(‘uic acid be added to tho 
preceding salt, till it ceases to havu 
any eft’ect on the syrup of violets, 
it will redden the solution of litmus ; 
and in this state it affords very 
reguloi; and very transparent crys- 
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ialtr, of the iigtife of quadrantn^lar 
prinnis, termmated by two tolrae- 
dral pyramids, the aiiglcH of which 
answer to those of the prisitis. 
I'hcHo crystals arc the arsenical 
neutral salt of Macquer. As this 
salt differs from the precedini; 
arseniate by its crystalliKability, its 
reddening solution of litmus, its not 
decomposing the calcareous and 
niHgnesJaii salts like it, and its capa- 
bili^ of absorbing au additional 
portion of potash, so as to become 
neutral, it ought to be distinguished 
fi‘om it by tlie tomi of acidulous 
axseniate of potash. 

With soda in sufficient quantity 
to saturate it, arsenic acid forms a 
salt crystal lizablc like the nridulous 
arseniate of potash, rclletier says, 
that the irystals are hexaedral 
prisms terminated by planes per- 
pendicular to their axis. iTiis 
neutral arseniate of soda, however, 
while it differs completely from that 
of potash in this respec't, and in 
becoming deliquescent instead of 
crystallizable on tlie addition of a 
surplus portion of arsenic acid, 
resembles the arseniate of potash in 
its decomposition by charcoal, by 
acids, and by the earths. 

Combined with ammonia, arsenic 
acid forms a salt affording rhom- 
boidal crystals analogous to those of 
the nitrute of soda, 'ibe arseniate 
of aimnunia, wliich is produced 
likewise in the decomposition of 
nitrate of ammonia by arsenious 
acid, is decomposable in two ways 
by the action of heat. If it be 
gently heated, the ammonia is 
evolved, and the arsenic acid is left 
pure. If U be exposed to a violent 
and rapid heat, part of the ammo- 
nia and part of the acid recipro- 
cally decompose each other ; water 
is fonnrd ; azotic gas is given out ; 
and the arsenic sublimes in a 
shining metallic form. Magnesia 
partly decomposes the arseniate of 
ammonia, and forms a triple salt 
with a portion of it. 

Arsenic acid satnrated with 
alumina forms a thick solution, 
which, being evaporated to dryness, 
yields a siilt iiisolublo in water, 
and decomposable by the sulphuric, 
nitric aud muriatic acids, as well as 
by iUl the other earthy aud alkaline 
bases. The arsenic acid readily 


dissolves the alumina of the cruci- 
bles in which it is reduced to a state 
of fusion ; and thus it attacks silex 
also, on which it has no eflict in 
Uic humid way. 

We know' nothing of the combina- 
tion of this acid with zin'one. 

By the assistance of a strong tire, 
as Fonreroy asserts, arsenic acid 
decomposes the alkaline aud csrthy 
sulphates, even that of barytes; 
the sulphuric acid flving off in va- 
pour, and the arseniate remaining 
in the retort. It acts in the same 
manner on the nitrate, from which 
it expels the pure acid. It likewise 
decomposes the muriates at a high 
temperature, the. muriatic arid be- 
ing evolved in the form of gas, and 
the arsenic acid combining with 
their bases, which it saturates ; 
while the arsenious acid is too 
volatile to have this effect. It acts 
in the same manner on the ffuates, 
and still more easily on the carbo- 
nates, with which, by the assistance 
of heat, it excites a brisk efferves- 
cence. Lagrange, howevtT, denies 
that it acts on any of the neutral 
salts, except the sulphate of pota.sh 
bnd soda, the nitrate of pota^b, aud 
tlie muriates of soda and ammonia, 
and this by means of beat. It does 
not act on the phosphates, but pre- 
cipitates the boratie acid from solu- 
! tions of borates when heated. 

Arsenic acid does not act on gold 
or platina ; ueitlier does it on mer 
cury OP silver without the .ltd of a 
strong heat ; but it oxidizes copper, 
iron, lead, tin, zinc, bismuth, .inti- 
I mony, cobalt, nickel, manganese, 
and arsenic. 

This acid is not used in the arts, 
at least directly, though indirectly 
it forms a part of some compositions 
used in dying. It is likewi.se one 
of the mineralizing acid.s combined 
by nature with some of the metallic 
oxides. 

ARSENIOUS ACID. Fourrroy 
was the first who distinguf shod by this 
name the whitt.* arsenic of the sliops, 
which Schecle had proved to be a 
compound of the metal arsenic 
with oxygen, aud which the authors 
of the iu!W cliemical nomencJ.lturc 
had consequently termed oxide of 
arsenic. As, however, it manifestly 
exhibits the properties of au acid, 
^ though in a slight degree, it has a 
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fjiir liaini to the title; for many 
iuul acids are siiuiliir in this, 
t'l.it both consist of a base united 
with ox>Ken, and the only difler- 
ei CO between them is, that the 
rotnponml iii which the acid proper- 
ties •ire manifest, is termed an acid, 
Jind that in which they arc not, is 
culled an oxide. 

Tins acid, which is one of Die 
most virulent poisons known, fre- 
queiitly occurs in a native state, if 
not very .'ibinidantly ; and it is ob- 
l.iiiU‘d in roastini; several ores, 
p.irticuliirly those of rohixlt. In tlic 
ciiiiiiiK'ys of the furnaces where this 
operation is conducted, it generally 
condenses in thick semi-transparent 
masses ; though sometimes it as- 
sumes the form of a powder, or ot 
little needles, in which state it was 
formerly called flowers of arsenic. 

The arsenioUH acid reddens the I 
most scmsilile blue vegetable co- 
lours, though it turns the sirup of I 
Violets green. On exposure to the 
air it becomes opaque, and covered 
with a slight efllnrescencc. Thrown 
oil incandescent coals, it evaporates 
in white fumes, with a strong smell 
of gm’lic. In close vessels it is 
volatilised; and, if the heat be 
strong, vitrified. The result of this 
vitrification is a transparent glass, 
capable of crystulli/.iiig in tetraedr.!, 
the angles ot which are tvuncabul. 
It IS easily altered by hydrogen and 
carlinn, which deprivt: it of its 
oxygen at a red heat, and reduce 
the metal, the one forming water, 
the other carbonic acid, with the 
oxygen taken from it : as it is by 
phosphorus, and by sulphur, which 
are in part com ertod into acids by 
its oxygen, and in p.art form an 
arsenical pbosphuret or sulphuret 
with the arsenic reduced to the 
metallic state. Hence Margraaf 
and Velleticr, who particularly ex- 
amined the phosphurets of uietals, 
have asserted they might be termed 
with arsenious acid. Its specific 
gravity is 3.7. 

It is soluble in thirteen times its 
weight ofboilin^ water, but requires 
eighty times its weight of cold. 
The solution crystiillizes, and the 
acid assumes the form of regular 
tetraedrons according to I'ouTcroy ; 
but, according to Lagrange, of 
octaedrons, and these frequently 
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varying in figure by ditferent laws 
of decrement. It crystallines much 
better by slow evaporation than by 
simple cooling. 

There are even some metals, 
which act upon the solution, and 
have a ttjndency to decompose the 
acid, so as to form a blackish preci- 
pitate, in which the •'irseiiic is very 
slightly oxidized. 

The action of the other .icids upon 
the arsenious is very diftcrent from 
that which they exert on the ract.il 
arsenic. By boiling, siilpli uric acid 
dissolves a small portion ol it, which 
is precipitated as the sol u Lion 
cools. The nitric acid does not dis- 
solve it, but by the help of heat 
converts it into arsenic and. iM ei- 
ther the phosphoric nor the car- 
bonic acid acts upon it; yet it mi- 
ters into a vitr<‘Ous combiontion 
wiOi the phosphoric and boracic 
acids. The muriatic acid dissolves 
it by means of heat, and forms with 
it a volatile compound, which water 
precipitates ; and aqueous chlorine 
acidities it completely, so as to con- 
vert it into arsenic acid. 

The arsenious acid combines with 
the earthy .and alkaline bases. 'JTie 
earthy arseniates possess Iittlo 
solubility, and lienc-e the solutions of 
bai-ytes, strontian, and lime, form 
precipitates with that of arsenious 
acid. 

This acid enters into another kind 
ot combination with tin* earths, that 
ar«* formed by vitriticatioii. Though 
a part of this volatile arid sublimes 
before the glass enters into fusion, 
part remahis fixed in ’the vitrilied 
Hi'bstanre, to which it imparts 
transparency, a liomogeiieoiis di'ii- 
sity, and considerable gravity. 'Iho 
arsenical glasses appear to coiitHln 
A kind of triple salt, since the salt 
and alkalis eater into an intimate 
cniiibination at the instant of fusion, 
and rem.iin afterw.trd perfectly 
mixed. All of them have ttie incon- 
venience of quickly growing dull by 
exposure to the air. 

With the fixed alkalis the nraeni- 
ous acid forms thick arseniates, 
which do not crystallize ; which are 
decomposable by fire, the arsenious 
acid being volatilized by the ihent; 
and from which all the other acids 
precipitate this in powder. These 
sahne compoimda were formerly 
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termed livers, because tliey were 
HU)>po'4ed to be aualogou-t to the 
rombinations of bulpbur with the 
alkalis. 

With ammonia it forma a salt 
capable of crj’.stallization. If this 
be heated a little, the ammonia is 
deeoinpOM'djthe nitrogen is evolved, 
while the hydrogen, uniting with 
part of the oxygen of the acid, 
lorma water. 

Neither the efirthy nor 'ilkalinc 
arsfuiates have ^et hei'U much 
e\amiiK:<l; vvli.it is known of tlieni 
being only siiflieient to distinguish 
them from the anseiuites. 

The Initiates art on the arsenious 
acid in a very remorJialile manner. 
On tveatmg tht' nitrates and arseni- 
oiiH arid togef her, t lie nitrous acid, 
or nitious v.ipoui, is e'ctncated in 
a state very ddhciilt to be confined, 
as knnekel long ago observed; 
Pfirt of its oxygen ii' ahsoibcd by 
the arsenious 'irid , it is thus con- 
verted into arsenic acid, and .m 
ars'‘uicite is left in the retort, llic 
h.'inc phenomena take place oii 
diluting intrate.s wdli arsenious 
.liid ; lor it is still suflicioiitly coiii- 
bustible to produce a detonation, m 
wliich no sparks are seen, it is true, 
but with couniuition and etlerves- 
cence ; and .1 true arseriiate re- 
inains at the bottom of the crucible, 
ft was in this way ehemists for- 
merly prepared their fixed arsenic, 
which was the acidulous arseiiinle 
ol potash. The nitrate of ammonia 
i'xhibits diflerent phenomena in its 
decomposition by ^rsenious acid, 
and requires considerable precau- 
tion. Pelletier mixed <*qua( quan- 
tities, and introduced the mixture 
into a large retort of coated glass, 
placed in a reverberatory furnace 
with a glass re<*nivcr. He began 
with a very slow fire ; for the de- 
composition IS so rapid, and the 
nitrous vapours issue with such 
force, that a portion of the arM-nt- 
ous acid is carried oiT underom- 
posed, unless you proceed very 
gently. If due care be taken tliat 
the decomposition proceed more 
hlowly, nitrous acid first comes 
over : if the fire be continued or in- 
creased, ammonia is next evolved ; 
and lastly, if the hre be urged, a 
|:oTtion ot oxide of arsenic sublimes 
in tUo form of a white powder, and 


a vitreous mass remains in the re* 
tort, which powerfully attacks and 
corrodes it. This is arsenic arid. 
The ihlnrate of potash also by oxi- 
diz.iig the arsenious acid converts 
It into Jirji'nic .icid, whicli, liy the 
assistance cd heat, is incapable of 
tlccoiiiposing the munate of potash 
that remains. 

Arseniiuis acid is used in miiner- 
oiis iii*.l 'iices in the arts, under 
the name of wldte arsenic, or of ar- 
senic only. In many rases, it is re- 
dn>‘ed, anil acts in its metallic state. 

Man> attempts have hcen made 
to introduce it into medicine ; but 
as it is known to be one of the 
most V lolent poisons, it is probable 
tliat the fear of its bad effects may 
deter Itoin its use. 

Au arseniate of potash was ex- 
rlnsively used by the late Dr. 
Fowbir, of V ork, who published a 
treatise on its use in intermittent 
and remittent fevers. In fact, in 
this as in many other cafes, this 
remedy had first got into use 
amongst the empirics and was 
aftcTw^ards adopted by the faculty. 
This iiicdicano h.is also been found 
very useful in the relief of periodical 
head-arhs, and as a tonic in ner- 
vous aiul otlu'v disorders, (iroat 
precaution, however, must ba used 
in preparing and administering it. 
Externally it has been used as a 
CRUstic to extirpate cancer, and is 
then comhini'd with sulphur, with 
hole, with antimony, and with the 
leaves of crow-foot, but it is always 
accompanied with pain, and is 
aloo in some degree dangerous. 
I'Vbure's remedy was water one 
pint, extract of hemlock one ounce, 
(billiard’s extract three ounces, 
tincture of opium one drachm, arse- 
iiious acid ten grains. AVith this 
the cancer was wetted morning 
and evening. At the same time a 
Miiall quantity of a vveak solution 
was administered internally. A 
milder application of this kind has 
been made from a solution of one 
grain in a quart of water, formed 
into a poiiitice with crumb of 
bread. 

'Ihi.* being a most dreadful poi- 
son, and gnmg little taste when 
difiused in w.xtor or other vehicle?, 
it is of importance to be well ao- 
«iuaiutcd witli the pbcnumena« 
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l1io Byittptoms of a dangerous 
dose of arseuic Lave bcf'u graphi- 
cally represt'nted by l)r. Jil:u‘.k; 

Ibe symptoms prciliireil by a 
dangerous dose of arseuic begin to 
appear in a quarter of an hour^ or 
not much longer, after it is taken. 
First sicku(‘ss, and great distress 
at stomach, soon folhmedby tliirM, 
and burning beat in tlie bowels. 
Then come on violent vomiting, 
and severe colic pains, and exe<*s- 
Mve and painful purging. This 
hriiigs on tain tings, with cold 
sweats, and other signs of gre.it 
debility. 'J'o this succeed painful 
cramps, and c'onti actions ot the 
legs and thighs, and extrinne weak- 
ness, and dealli.” Siiinl.ir results 
have followed the iiii'aiitious sprin- 
kling ot schirrous ulcers with pow- 
dered ars(‘U c, or the appliealioii 
of arsenical pastes. Tlie following 
more minute speci/ication of syinp- 
toms IS giieii by Orlila: ** An aus- 
tere taste III the mouth ; Iri'quent 
ptyalism; lonliuual spitting; con- 
Htnetion of the jilutrt/iiA and aso- 
j>hag;ujt ; t<>eth set on edge ; hiccups ; 
n.iusca; vomiting of brown or 
bloody matter; anxiety ; trequout 
faulting lit^ ; burning heat at the 
pru'ordla; intlaimiiution of the bps, 
tongue, palate, throat, stomach ; 
acute pain of stomach, rendering 
the mildest drinks intolerable; 
black stools ot au indescribable 
fetor ; pulse frequent, oppressed, 
and iiTegular, sometimes slow and 
unequal ; palpitation of the heart ; 
,\i/tuvjic ; unextinguisliabln thirst ; 
burning sensation over the whole 
body, rc,seiTibliug a coasuming fire ; 
at times an icy coldness ; dillicult 
respiration ; cold sweats ; scanty 
urine, of a red or bloody appear- 
ance ; altered expression of coun- 
tenance ; a livid circle round the 
eye-lids , swelling and itching of 
the whole body, winch becomes 
covered with livid spots, or with a 
miliary eruption ; prostration of 
Btrenglh ; loss of feeling, especially 
in the feet and bands; delirium; con- 
vulsions, sometimes accompanied 
with an insupportable priapism ; 
loss of the hair ; separation of the 
epidermis ; horrible convulsions ; 
and death.'* 

The best remedies against ar.se- 
uic, received into tbo stomach, are 
69 


-A S R 

mucilaginotis liquids and milk ; 
sirups and linseed tea are of ser- 
vice. Vomiting should be excited 
by tickling the fauces with a fea- 
ther. 

ASAFCETfDA is obtained from a 
large umbelliferous plant growing 
in Persia. The root resembles a 
large parsnip externally, of a bhu'k 
colour ; on cutting it transversely, 
the Hsafoetida exudes in form of a 
white thick juice, like cream ; 
which, from 1 ‘xposuro to the air, 
hecouics yelloweir and yellower, 
and at last of a dark brown colour. 
It is very apt to run into putrefac- 
tion ; and hence those who collect 
It cart'fully defend it from the sun. 
llic fresh juict» has an excessively 
strung smell, which grows weaker 
and weaker upon keeping : a single 
drachm of the fresh fiuidjuice smells 
more than a hundred pounds of 
the dry asafix'tida brought to us. 
Tin.* Persians are commonly obliged 
to lure ships on purpose for its car- 
riage, as biaircely any one will re- 
leive it along with other commo- 
dities, its stench infecting^ every 
thing that comes near it. 

'J'he common asafutida of tho 
shops is of a yellowish or brownish 
colour, unctuous and tough, of an 
acrid or biting taste, and a strong 
disagreeable smell, resembling that 
of garlic. From four ounces Neu- 
mann olitaiued, by rectified spirit, 
two ounces six drachms and a half 
of resinous extract. ; and afterward, 
by water, three drachms and half a 
scruple of gummy extract, about 
six drachms and a scruple of earthy 
matter remaining undi'ssolved. On 
applying water at first, he gained, 
Irom four ounces, one ounce three 
scruples and a half of gummy 
extract. 

Asafoctida is administered in ner- 
vous and hysteric airectioiis, as a 
deobstruent, and sometimes as an 
anthelmintic. A tincture of it is 
kept in tho shops, and it enters 
into the composition of tlie com- 
pound galbanum pill of the London 
college, the gum pill of former 
dispensatories. 

ASBESTOS ou ASBESITS is a 
mineral which has attained cele- 
brity from its resisting fire. 

The ancients mannfactured cloth 

I out of the fibres of asbestos, lor 
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the pnrpose, it id said, of \«nrap< 
ping up the bodies of the dead, 
when exposed on the funeral pile. 
Several moderns have likewise suc- 
ceeded in .making this cloth ; the 
chief artifice of which seem.s to 
consist in the admixture of flax and 
a liberal me of oil; both which 
substances are afterwards consimied 
by exposing the cloth for a certain 
time to a red heat. Altliough the 
cloth of asbestos, when soiled, is 
restored to its primitivi* whiteness 
by heating in thp firt' ; it is found, 
nevertheless, by* several authentic 
experiments, that its weight dimi- 
nishes by such treatment. Ibc 
fibres of a.sberos, exposied ra the 
violent lieat of the blow-pipo, exhi- 
bit slight indicatiou.s of fusion; 
though the parts, instead of rim- 
lung together, moulder away, and 
part fall down, Avhih' the rest seem 
to disappear betorc the* current of 
air. Ignition iinp.iirs the flexibility 
of asboslos m a slight degree. 

'J’liere are five v-ineties of as- 
bestos. 

1 . Ai^ianthus winch occurs in very 
long, liiM', ilexihle, elastic tihrcs, of 
a white, greenish, orroddisli colour. 
It is slightly translucent, is some- 
what unetaou.s to the touch, and 
has a silky or pearly lustre. It 
consists of .5!} silox, 25 magnesia, 
n.5 lime, .1 aliiiuiua, and 2.25 oxide 
of iron. Specific gravity, 1 to 2.3. 

2. Coinnioii asbestos, fibres of a 
dull green cidour. Specific gravity, 
2.7. «lt is more abundant than 
amianthtis. 

.1. Mountain leather Instead of 
having parallel fibres like the two 
]}re(!f‘(ling, his its fibres interwoven 
and interlaced so as to be tough. 
When in thin pieces it is called 
mountain paper. 

4. Mountain cork interlaced like 
the preceding, but is so light as to 
swim on water. 

5. Mountain wood, of a texture 
resembling wood. Specific gravity, 
2 . 0 . 

ASHKS. The fixed residue of 
combiLstiblc substances, which re- 
mains after they have been burned, 
is called ashes. In chemistry it is 
most commonly used to denote the 
residue of x'getablc combustion. 

ASPARAGIN. If the juice of 
asparagus bo heated to coagulate the 
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albumen, and then filtered and left 
to spontaneous evaporation fur 15 
or 20 days, there will be fomicd 
white tran8part.'nt crystals, of a 
peculiar voget.-ibh* principle, in the 
form of rbomboidal pn.Hins, hard 
and brittle, having a cool and slight- 
ly nauseov.s taste. Along with the 
crystals, aic also foriiu'd others in 
the sh.ipe of noodles. 

ASPHAI.rUrd. This substance, 
likewise called bitmui'u Judaicum, 
oi Jews’ PiLfh, is :i --inooth, hard, 
britth*, black or brown substance, 
which Lr(‘.iks with a polish, melts 
oa.sily w-lieu he.Lted, and when pare 
burns without leaAiii.g auy ashes. 
It is found in a soft or liquid state 
on tlie surface of the 1)ead Sea, 
hut by agt. grow's dry and hard. 
The same kind of bitiiiiimi is like- 
wise loiind in the eaUh in other 
parts of the world ; in China ; 
America, particularly in the island 
of Trinidad ; ard some parts of 
Europe, as the Carpathian hills, 
France, Neufchatel, *Stc. Its spe- 
cific, gravity, according to Boyle, is 
1.400, to h'lrwan, from 1.07 to l.fMi. 
A specimim from Albania, of the 
specific gr.intyof 1.20.3, (>x;umnud 
by Mr. Klaproth, was found to bo 
soluble only m oils and in ether. 
Five parts of rectified oil of petro- 
leum dissolved oue of the asphal- 
tiim, without heat, in 24 hours, 
jbialyzed in the dry way, 100 grains 
atlbrdcd 32 of biliiininou.s oil, tf of 
water faintly amiiiouiucal, 30 of 
charcoal, of silex, 7J of alu- 
mina, of lime, H oxide of iron, 
^ oxide of manganese, and 30 cubic 
inches of hydrogen gas. 

According to Meumann, the as- 
phaltuin of the fdiops is a very 
different compound from the native 
bitumen ; and varies, of course, in 
its properties, according to tlic na- 
ture of the ingredients made use of 
in funning it. On this ai'cnuut, 
and probably from other re.isons, 
the use of asphaltum, as an article 
of the materia mcdica, is almost 
totiilly laid aside. 

Thissubstunce is found abundantly 
in Chaldea, and was used by the 
ancient Babylonians as mortar in 
building. It was also used by the 
ancient Egyptians in embalming 
dead bodies. 

ASSAY> OR ESSAY, This oper- 
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ation consists in determining the 
quantity of yaluablc or precious 
metal contained in any mineral or 
metallic mixture, by analyzing n 
small part tln^roof. The practical 
difference between the analysis and 
the assay of an ore, consist in this : 
the analysis, if properly made, de- 
termines the nature and quantitif^s 
of all the parts of the coinpowid ; 
whereas, the object of the assay 
consists in ascertaining how much 
of the particular metal in question 
may bv* contained in a certain de- 
terminate quantity of tlu' material 
under i ousjderation. Thus, in the 
assay of gold or siUer, the baser 
metals are considered as of no value 
or consequence; and the problem 
to be resolved is simply, how much 
of each is contained in the ingot 
or piece of metal intended to he 
assayed. 

To obtain gold and silver in a 
state oi purity, or to ascertain the 
quantity oi alloy it may contain, it 
is exposed to a strong heat, toge- 
ther >vith lead, in a porous cruci- 
ble. lliis operation is called ciipel- 
lation, and is performed as follows ; 
tlic precious metal is put, together 
with a due proportion of lead, into 
a shallow cruciule, made of burned 
bones, called a cupel ; and the 
fusion of tlie metals is effected by 
exposing them to a cousideruble 
heat lu a muille, or small earthen 
oven, fixed in the niidst of a fur- 
nace. The lead continually vitri- 
fies, or becomes converted into a 
glassy calx, which dissolves all the 
imperfect nietals. This fluid glass, 
wiili its contents, soaXs into the 
cupel, and leaies the precious me- 
tals m a .state of purity. During 
the ciipellutiou, the scurue i-uuning 
down oil all sides of the metallic 
mass, produce an appearance 
called circulation ; by which the 
operator judges whether the process 
he going on well. When the 
metal is nearly pure, certain pris- 
matic colours iliiBh suddenly across 
tho Burl'ace of the globule, which 
soon afterward appears very bril- 
liant and clean : this is called the 
brightening, and shows tliat the 
sep.iration is ended. 

After gold has passed the cupel, 
it may still contain either of the 
other perfect mctuls, platina, or 


silver. The former is seldom sus- 
pected ; tho latter is separated by 
the operations called quartation 
and parting. Quartation consists 
in adding three parts of silver to 
the supp. sed gold, and fusing them 
togelher ; by which means the gold 
becomes at most one-fourth of the 
moss only. The intention of tliis is 
to separate the particles of gold 
Ironi each other, so that they may 
not cover and defend the silver 
from the action of the nitric acid, 
which is to be used in the process 
of parting. Parting consists in 
exposing the mass, previously ham- 
mered or rolled out thin, to the ac- 
tion of seven or eight times its 
Weight of boiling nitric acid of a 
due strength. The first portion of 
nitric acid being poured off, about 
half the quantity, of a somewhat 
greater strength, is to be poured on 
the remaining gold ; and if it be 
supposed that this has not dissolved 
all the silver, it may even he re- 
peated a second time. For the first 
operation an ueid of the specific 
gravity of 1.280 may be used, diluted 
witli an equal quantity of water; 
for the second, an acid ubont 1.20 
may be taken undiluted. If tho 
acid be not too coucimtrated, it dis- 
solves the bilrer, anil leaves the 
gold ill a porous mass, of the ori- 
ginal form; but, if loo strong, the 
gold is in a povvJeiy foiiii, which 
may be wn.shcd suui dm-d. The 
weight of tlicoiiginal metal before 
rupellatiou, and in all the subse- 
quent stages, serves to ascertain 
the degree of fineness of the ingot, 
or ore, of which it is a part. 

In estimating or t'xprcssing the 
fineness of gold, the whole mass 
spoken of is suppo-:ed to weigh 
twenty-four carats of twelve grains 
each, cither real or merely propor- 
tional, like the ussayer's weights 
and the pure gold is called flne.^ 
Thus, if gold be said to be 23 carats 
fine, it IS to be understood that, in ^ 
a muss, weighing 24 carats, the 
quantity of pure gold amounts to 
23 carats. 

In .'mch small works as cannot he 
assayed by scraping off a part, and 
cupelling it, the assayers einluavoiiT 
to ascertain its quality or fineness 
by the touch. This is a method of 
comparing tho colour, aud other 
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pTopoTticfl, of a miimte portion of 
the metal, 'with those of small bars, 
tlie composition of which is known. 
TiiOhi* bars are called touch-needles ; 
and they are rubbed upon the bloi'k 
basalts, which, for this reason, is 
called the tom hstonc. Black flint 
or pottery will serve the same pur- 
pose. Sets of gold needles may 
consist of — pure gold ; pure gold 
23^ carats, with half a carat of 
nilver; *23 carats of gold, Avith one 
carat of silver; 2*2^ carats of gold, 
with 1.} carats ot silver ; and so 
on, till the silver amounts to four 
carats; after which the additions 
may proci-ed by whole carats. 
Other needles may he made in the 
same manner, with copper instead 
of silver ; and other sids may have 
the addition consisting either of 
equal parts silver and coi>per, or 
such proportions as tin* occasions 
of business require. 'I'he examiua 
tion by the touch may be advan- 
tageously employed previous to 
qu.irtation. to iiidu'ute the quantity 
ot silver necessary to be added. 

Ill toreigu countries, where 
trinkets and j*niall work art re- 
quired to he submitted to the assay 
<if the touch, a variety of needles 
are necess.ii y ; but they are not 
30)1 ch used m Ku gland. They 
atford, however, a degree of infor- 
mation which IS more coiihiderable 
than might at first he c'xpected. 
'iho attentive assayer not only 
t:ompai'es the colour of the stroke 
iiifido upon the touchstone by the 
metal under examination, with that 
produced by his needle ; but will 
likewise attend to the sensation of 
roughness, dryness, smoothness, or 
greasincss, which tlic texture of 
the rubbed metal exciti's, when 
abraded by the atone. "When two 
strokes, pcrtectly alike in colour, 
are made iipou the stone, he may 
then wet them with uquafortis, 
which will uflV'ct them dillerently, 
if they be not biniihir composiiions ; 
nr the stone itself may be made red- 
liot by the fire, or by the blow-pipe, 
if thin black pottery be used ; in 
which case the phenomena of oxid- 
ation will difl’er, according to the 
nature and quantity of the alloy. 

Iho Fremii government has Irom 
time to time caused various expe- 
xiuicntul inquiries to bo made ro- 
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ipecting tho art of assaying gold> 
which have thrown much light ou 
this subject, and greatly tend to 
produce uniformity in the results of 
the operation. 1 he latest report on 
tins subject may be seen in the 
Annales do Cbimie, vol. vi. p. m.; 
which may be consulted for a full 
account ril the experiments and 
history tif former proceedings. The 
gc'iieial result is as follows, nearly 
in till* words of tlie authors : 

** Six principal circumstances ap- 
pc-ar to allect the opi*ration of 
parting: namely, the quantity of 
acid Used m p.irtiiig, or in the first 
boiling ; the coius'iitratioii of this 
arid; the time employed in its ap- 
plication ; the quantity of acid made 
ii'te ol iu.thc reiirise, or second 
opei.itiou , its concentration ; and 
tue lime dvirnig which it is applied. 
From the experiments it bus been 
shown, that each of these unfavour- 
able circumstances might easily 
occasion a loss of from the half of 
a thirty-second part of a curat, or 
two thirty-second parts." The 
writers explain their technical lan- 
guage by obsevviug, that, the whole 
mass consisting of twenty-four 
carats, this thirty -second part de- 
notes l.TOKtli part of the mass. It 
may easily he conceived, therefore, 
that if the whole six ciioiiniKtauces 
were to exist, and be productive of 
errors falling the same vvay, the 
loss would be very considerable. 

It is iiulispeusably necessary, 
that one uniform proi^ess should bo 
followed in the assays of gold ; and 
it is a matter of ustonishnient, that 
such an accurate process should 
not have been prescribed l>y Go- 
vornment for assayers in an opera- 
tion of such great commercial im- 
portance, instead of every one be- 
ing left to follow his own judgment. 
The process recommended in the 
report before us is as follows : — 

** Twelve grains of the gold in- 
tended to be Hssuj ed must bo 
mixed with tliirty grains of fine 
silver, and cupelled with 108 grains 
of lead. The cupcilation must be 
carefully attended to, and all the 
imperfect buttons rejected. AVlieu 
the cupellation is ended, the but- 
ton must be reduced by lamination 
into a plate of inch, or ratuer 
more, u Icngtli, and four or five 
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]ini«8 in breadth* Tliis must be 
rolled up upon a quill, and placed 
iu a nuiirass capable of holding 
about three ounces of liquid, v^heit 
filled up to its narrow part. IVo 
ounces and a half of very pure 
aquafortis, of the strength of 20 
fli'gree** of Baume’s areometer, 
must them bo poured upon it ; and 
the matrass being placed upon hot 
ashes, or sand, the acid must be 
kept gently boiling for a quarter of 
an liour; the acid must then be 
cautiously decanted, and an addi- 
tional quantity of ounce must be 
poiir<>d on tlie metal, and slightly 
boiled for twelve ininiites. This be- 
ing likewise carefully decanted, the 
small spiral piece of metal must be 
M’ ashed with hltercd river wuti*r, or 
distilled water, by ftlling the ma- 
tr.ibs with this tluid. Tlic vessel is 
then to be reversed, by applying 
the extremity of its neck against 
the bottom of a crucible of fine; 
earth, the inteimal surface of which 
is very smootli. The annealing 
must then be made, after having 
separated the portion of water 
which had fallen into the crucible ; 
Kud, lastly, the annealed gold must 
be weighed. For the certainty of 
this operation, two assays must be 
made in tlie same manner, together 
with a third assay upon gold of 
twenty-four carats, or upon gold the 
fineness of which is perfectly and 
generally known. 

No conclusion must be drawn 
from this assay, unless the latter 
gold should prove to be of the fine- 
ness of twenty-four carats exactly, 
or of its known degree of fineness ; 
for, if there be either loss or sur- 
plus, it may be inferred, that the 
ether two assays, having undergone 
the same operation, must be subject 
to the same error. The operation 
being made according to this pro- 
cess, by several assayers, in cir- 
nimstancea of impoctance, such ;vs 
these which relate to large fabrica- 
tions, the fineness of the gold must 
not be depended on, nor consi- 
dered as accurately known, unless 
all the assayiTs have obtained a 
unitbrm result, without communi- 
cation with each other. The 
autliors observe, however, that tins 
identity must be considered as 
ttxisting to tlio accuracy of half of | 
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the thirty-second part of a carat* 
For, notwithstanding every possiblo 
precaution or uniformity, it very 
seldom happens that an absolute 
agreement is obtained between the 
difterent assays of one and the same 
ingot, because the ingot itself may 
differ in its fineness in dilfcrent 
parts of its mass.'* 

Tlie assaying of silver docs not 
differ from that of gold, excepting 
that the parting operation is not 
necessa^. A certain small portion 
of the silver is absorbed by the cu- 
pel, and the more when a larger 
quantity of lead is used, unless Uio 
quantity of lead ho excessive ; iu 
which case most of it will be scori- 
fied before it begins to act upon the 
silver. Messrs. Uellot, Tillet, and 
Macquer, from their experiments 
made by order of the French 
Government, have ascertained, that 
four parts of lead are requisite for 
silver of eleven pennyweights 
twelve grains fine, or containing* 
this weight of pure silver, and 
twelve grains of alloy, in twelve 
pennyweights ; six parts of lead 
for silver of cdeveii pennyweights ; 
eight parts lead for silver of ten 
pennyweights; ten parts lead for 
silver of nine pennyweights ; and 
so on in the same progression. 

ASTRINGENT PRINCIPLE 

The effect called astrhigcncy, con 
sidered as distinguishable by the 
taste, is incapable of being defined. 
It is perceived iu the husks of nuts, 
of walnuts, iii green tea, and 
eminently in the nut gall. This ia 
probably owing to the circumstanco 
that acids have likewise tlie pro- 
perty of corrugating the fibres of 
the mouth and tongue, which is 
considered as characteristic of 
astringenry as it relates to taste ; 
and lienee the gallic acid, wliich is 
commonly found united with tbu 
true astringent principle, was long 
mistaken for it. Segiiin first dis- 
tinguished them, and, from the use 
of this principle in tanning skins, 
has given it the name ot tunnhu 
Their characteristic differences are, 
tlio gallic acid forms a black, proci- 
pitate with iron ; the astringent 
principle fonus an insoluble com- 
pound with albumen. 

ATHANOR. A kind of furnace, 
which has long siucu fallvQ into 
u 
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disuse. The very lon^ uud durable 
operations of the ancient chemists 
rendered it a desirable requisite, 
that their hres should he Cfmstintl> 
supplied with fuel in proportion to 
the consumption. The athaiiorfiir 
uacc was peculiarly adapted to 
this purpose. Ilesidc the usual 
parts, it was provided with a hob 
low tower, into which charcoal was 
put. 'Hie upper part of the tower, 
W'hen filled, was closely shut by a 
well-fitted cover ; and the lower 
part communicated with flic fire- 
place of the furnace. In conse- 
quence. of this disposition, the char- 
coal subsided into the fire-place 
gradually, as tJic consumption lu.ule 
room for it ; but that W'hicli was 
contained in tfie tower was de- 
fended from cuTubiistion hy tlio 
exclusion of a proper supply of 
air. 

ATMOMETEtt, an in‘*trumont 
invented by i Professoi Leslie, to 
luesisure the quantity of exhalation 
from a humid surface in a gi>eu 
time. 8cc Leslie on Heat and 
Moisture. 

ATMOSPHERE. Sec Air. 

ATOMIC THEORY. See Equi- 

YAI.RNTS. 

A ri'K ACTION. See Elective 
Ai'ikactkin. 

AIJCITE, called Pyroxene by 
Hauy, IS a mineral, consisting of 
44 silica, ‘24 lime, 1*2 oxide of iron, 
8.75 iiiagnesiH, 5 alumiiid, and 1 
manganese. Specific graiity .1.3. 
Melts in a black enamel. Pound in 
volcanic rocks. Large crystals of it 
are found in basalt. 

AL Rli M FliLM 1 NANS, or 
FL LMIN A'i'lNC; COLL), is obtained 
hy dl.^snI\iug gold in tlie nitro-mu- 
riatic acid, and afterwards adding 
ammonia to the solution, when the 
gold is precipitated. It must be i 
ciirefiilly dried. If agitated or 
crushed it explodes with great 
violence. 

ALRIjM GRAPHICUM, one of 
the ores of gold. 

ALBUM MUSIVUM, or MO- 
SAICUM, OR MOSAIC GOLD, is 
used as a pigment for giving a gold 
colour to small statues, or plaster 
figures. It is also employed to 
imitate lapis lazuli, being mixed in 
melted glass. It is made in the 
following mannei: melt twelve 
74 


ounces of tin, and add to it fhtce 
ounces of mercury ; triturate this 
amalgam with seven ounces of .sul- 
phur, and tliree of muriate of am- 
niDuia. Put the ponder into a ma- 
trass, bedded rather deep in sand, 
and keep it for several hours iu a 
gentle heat , which i.s afterw.ird to 
he raisetl, .ind coiiliuued for seve- 
ral lioui • longer. If the heat have 
been nioderaU*, and not ( ontiuupd 
too long, 11 le golden coloured scaly 
porous mass, called aurum musi- 
\um, will Ih* found at the bottom 
of the vessel ; but il it bavt* been 
too strong, the auTum musiMim 
fuses to a bl.ic\ mass of a striateil 
texture. 'I'lii-, process is thus i‘X- 
plaitied : as the heat increases, the 
tin, by streugtr airiuity, seizes and 
comhiues, with the muri.itic acitl of 
the nmriuieof ammonia; while tlie 
alkali ol that salt, coiiibining witli 
a portion of tin* sulphur, flies nil’ 
iu the form of a siilphuret. The 
combination of tin and muriatic 
acid sublime's ; and is found adhei- 
ing to the sales of the matrass. 
The mercury, w'bich served to di- 
vide the till, roiuliines witli part of 
the sulphur, and forms cinnabar, 
which also .sublimes ; and the re- 
maining sulphur, with the remain- 
ing tin, forms the auriitn miisirurri 
which occupies the loiver part of 
the vessel. It must he admitted, 
however, th.it this explanation does 
not indicate tin* re.isoiis why such 
an indirect and cmiiplic.'ited process 
should be i equiri'd to turin a simplu 
coiiihiuatioii of tiu and sulphur. 

It does not appear that the pro- 
portions of Hu* materials require to 
be .stiictly .itteiided to. The pio- 
cess ot tie M.mpiis dii ilullion, a.-i 
described by Ch.iptal in Ins Ele- 
ments of (.'Jieiui.-.trv, consists in 
ain.Uganiating eight ounces ot tin 
with eight ouuce.s of merrury, and 
mixing this with six ounces of sul- 
phur, aim four of muriate of am- 
monia. This mixture is to be ex- 
posed for three hours on a saud 
iKuit suffic-ieiit to render the bottoiii 
of the matrass obscurely red-hot. 
But Chaptal hiuiKelf found, that 
if the matrass containing the mix- 
ture were exposed to a naked fire, 
and violently heated, the mixture 
took fire, and a sublimate was 
formed in the neck of the matrass^ 
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congisting of the most beautiful 
auruni inusWiuu iu large hexagouul 
plates. 

Aurum musivuin has no taste, 
though sonie spuciiiieus exhibit a 
suJpliuvcuus smell. Jt is not soluble 
in Avater, arids, or alkaline solu- 
tious. Hut 111 the dry way it forms 
a yellow sulphiiret, soluble in 
water. It ileilagrates witli nitre, 
ifergniaim ineiitioiitt a nativi‘ aurum 
miiMMim lioui Siberia, eoutaiumg 
tin, Milphur, and a small proportion 
of copper. 

Aecotding to llerzclius mosaic 
gold consists of lUO paits tin, and 
sulphui ; according to Dr. John 
Davy ol lOU p.iits tin, and Sb.'i.'i 
sulphur. 

A\ A NTl! J1 1 N I’’, is a i ery beauti- 
ful vaiietyot (pi.irt/ rock, coiitaiii- 
iiig sp. ingles ol mu a. It bears a 
line polish. It is usually of a i ed- 
dish brown, and the spangles arc 
of a gold colour. The buest spe- 
cinnuis are brought from Spain. 

AXK-STONK. This is ii species 
of nephrite or jade, from which it 
ters in being of a darker green, 
and having a somewhat slaty t(‘x- 
ture. The ingenuity of the natives 
ot New /ealuud has enalded them 
to supply die want of iron or other 
bard iiiet.ils 1<» lonii tools by making 
axes and other iustiuments, for 
cutting wood, out of this stone ; by 
means of wliieli they eut out tbeiv 
canoes Iroiii trees, and exeeuted 
many most beautiful piiu'cs of 
carxing. The constituent parts ol 
axestone are SU.5 silica, 31 magne- 
sia, 1(1 alumina, .'j. 5 oxide ui iron, 
•i.75 water, and O.O.'i oxide of euro 
miiini. 1'his stone is foiuid in 
/irzerland, S.ixuny, and on the 
banks ot the great river Aiiiazous 
in South Aiiieiica. 

• AXIMTE, oil THUMETISTONE, 
is a mineral, soiiietinies massive 
but usually iii crystals, which re 
seinble an axe in Uie form and 
sharpness of tlieir edges; and are 
of a violet colour, hence called 
Tiolet schorl. They become electric 
by heat. They may bo melted by 
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the hlow-pipc into a black enamel 
or dark green g1aH.s. 

AZOTE is the name given to 
nitrogen gas, one of the component 
parts of the atmosphere, and ia 
derived from two Greek, words sig- 
nifying destruction of life ; this gaa 
not maintaining either life or com- 
bustion, which arc supported solely 
from the oxygenous particles. 8co 
Nitroukn Gas. 

AZURE STONE, or LAPIS 
LAZULI, is a valuable mineral, 
which yields the beautiful un- 
changeable blue colour called ultra 
marine. it consists according to 
Messieurs Clement and Desormes, 
of 34 silica, 33 idumina, 3 sulpliur, 
and soda, and 8 loss in the 
analysis. A small portion of iron 
and of lime are also sometimes met 
with. This mineral is of a fine 
azure blue colour ; lustre glistening, 
line grained uneven fracture. Spe- 
cific gravity 2.85. In order to pre- 
pare the ultra inariue ; the pieces 
of this mineral are made red hot 
ill the lire, aud tlieii thrown into 
water in order to facilitate the ie- 
duetjon of them to powder. After 
being rediici'd to powder, they are 
intimately combined with rosin, 
wax, and hue linseed oil. 'Hie 
whole componiid is then put into a 
I linen cloth, and kneaded m hot 
water; the first water, which 
' usually contuiiis niiudi dii t, is 
thi own away ; the seiond fields a 
fine blue; and the third wati>r a 
blue of an inferior quality. 'Hie 
iiiode of operation depends on tlio 
foreign matter combined with the 
ultra marine in the lapis lazuli, 
more reailily unitiug w itli the re- 
siiJouH cement by which lueaiis 
tJie ultra murjiie is sepaiati-d in 
the washing, and poured off along 
with the water, Icaiing the foreign 
matter behind. 

AZURITE, OK LAZ13LITE of 
Werner and llauy is found ip 
Stiria, consists of quadrangular 
Crystals of a fine hlue colour. It 
consists of 66 alumina, 18 magnesia, 
io silica, 2.5 oxide of iron, 2 lime. 
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BATKAIJTE. The same as As- 

BKSTUS TaHMOMTE. 

It ALAS RUBY. See Spinll. 

JIALA\CR. In coiumctiug che- 
mical experiments a balance of tlic 
iiirest construction is frequ<*ntly 
necessary, in order to determine 
■tvith the most riBoroiis exactness 
the qiiantitios of the materials used. 
The principles «t the eoiistraction 
of a balance belong to the science 
of iVfechanics. 

BALDWIN'S PIlOSPHORl’S is 
prepared by heating nitrate of June 
to a dull red heat. VVlicu thus 
exposed to heat, it undergoes 
■watery fiioion : thi* water tlieii 
(‘vaporates, and the salt fuses. On 
cooling it concretes into a senii- 
tr.'insparent substance ; which is 
jihospliorc'iiccut ; that is, emits light 
111 the dark. 

B VTjIjOON, is the name of the 
■\ehicle 111 ■which aerial voyages are 
perlormed. Hie description and 
principle of construction belong to 
the M*M*nce of Pneumatics. 

B.illoon, ill chemical apparatus, 
is .ireceiter resembling tlie form | 
of the balloon of the aeronauts. 

BALSAMS, are vegetable juices, 
exuding from trees, consisting of a 
substance of a resinoMS nature, 
t'ombined with ben 7 .oic acid, or 
from which benzoic acid may he ob- 
tained, by boiling tbeiu with water. 
Tliey are insoluble in ■water, but 
are readily ilis.solved in ether or 
alcohol. Some balsams are liquid 
a'> C.ipana, opobalsam, Peru, sty- 
rax, tola; others .ire .such as spon- 
tmeously become concrete, are 
benzoin, dragon'*, blood, and storax. 

Balsam of sulphur, is sulphur 
(lis.solvcd 111 oil. 

BARBADOiSS TAR, is a. species 
of naphtha or petroleum, found in 
the island of Barliadnes. 

BARILLA, OK BARILLOR, is 
an impure soda, obtained by the 
burning of plants which grow near 
tlin sea ; eliielly of the genua s.il- 
Hola. W.itcr is poured upon the 
ashes,, which dissolves the soda, 
and this w'atcr being, drained olT 
and evaporated, the barilla is pro- 
duced. The eatne plants ytUicb 


yield liarilla, when they ^ow 
near the sea, will not yield it if 
cultivated t.ir inland. Barilla is 
obtained on tlie shores of Italy and 
the Lev ant ; near Barcelona 
111 Spam, and it is .ilso made in tlic 
marshy districts of La V'eudce in 
France. 

Kelp, which is made from the 
ImiTiing of 8 e.i weed», wdiich grow 
on the rocks, or is thrown in by 
the tide, is sometimes called British 
B.inlla. 

BARIUM. Tliis is the metallic 
ba.si.-> of the earth barytes, wliich 
Sir Humphry B.ivy proved to rou- 
Mst of this met.il and oxygen. 
It is obtained by making pure 
b.iryteH into a paste with water, 
and putting a globule of mercury 
111 the middle, and then putting 
this paste into a platinum spoon, 
and touching the globule with the 
Tiegative wire, and the platinum 
with tlie po.sitive wire of a voltaie. 
battery. By doing this an amal- 
gam is soon formed of mercury and 
bariiiiu. From this amalgam tlio 
niercury must be expelled by heat, 
and the metal barium remains. It 
is of a dark grey colour, and about 
twice the* weight of water, as it 
sink.H in sulphuric arid. 

Oxygen mutes with barium in 
two proportions, the lirst forming 
common barytes, and the second 
a deutoxidf* of harium. 

BAltV TMiS. Thi*, is the oxide of 
barium, already noticed. It is al- 
w.iys found combined with Milpbu- 
ric or carbonic acid, 
pure barjtes — take native carbo- 
nate of haryti'S, reduce it to a hue 
powder, and di.s.solve it m a suffi- 
( lent quantity ot diluted nitric acid, 
ev^aporate this .solution till a pellicle 
appeals, and tlnm .Mifl'cr it to crys- 
tallue in a shallow b.ison. 'iba 
salt obtained i.s nitrate of barytes. 
JCxpose this nitrate of barytes to 
the action of heat in a china cup, or 
silver crucible, and keep it in a dull 
red heat for at least one hour, then 
suffer the vessel to cool and trans- 
fer the greenish solid contents, 
which arc pure barytes, into a wcU 
stopped bottle. When diwolved in 
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a small quantity of water and ipva- 
orated, it may be obtiiincd in a 
cautifid cryHtallinc form. 

Pure barytes haa a stronger afli- 
nity than any other body for sul- 
phuric acid, it turns blue tincture 
cabbage-green, red vegetable co- 
I 0 UT.S to violet, and yellow to brown. 
It is entirely infusible by heat alone, 
but melts when mixed with various 
earths. Its spcciCc gravity is 4,000. 
It changes quickly in the air, swells, 
becomes soft and falls into a white 
powder, with the acquisition of 
about onc-fiftb of its weight. This 
Blacking is much more active and 
speedy than that of lime. It com- 
bines with phosphorus, which com- 

f iouTid decomposes water rapidly. 

t unites to sulphur by the dry and 
humid way. It has a powerful at- 
traction for water, which it absorbs 
with a hissing noise, and ronsoli- 
dates it strongly. It is soluble in 
twenty times its weight of cold, 
and twice its weight in boiling 
water. Its crystals are long foiur- 
sided prisms of a satin-like appear- 
ance. It is a deadly poison to xtni- 
mols. It IS miscible with oil. It 
is a sure test to detect the presence 
of sulphuric acid. 

11 A RO LITE. Carbonate of ba 
ryfea. 

BARR AS. Tlic resinous incrus- 
tation on the wuunds made in hr- 
treea. 

BAS A LT, is amiTicral production, 
by many geologists Hipposed to 
have been produced by the action 
of lire, and this is the more proba- 
ble, from its lieiug louiid abundant- 
ly in countries in whic li volcanoes 
• *re an* evident 
traces of tl*eir having existed at a 
former period. Thi* 4*artliy structure 
ofbas.ilt, has, however, been consi- 
dered to be an insuperable objec- 
tion to this opinion; hut Sir Janies 
rfjill and j\Jr. (Jregory Walt, have 
proved, by wc*ll conducted experi- 
ments, that it basalt be tused into 
a perfect gl.iss it will rcsuiun its 
Stony structure if gradually cooled ; 
jud infer, tluTeforfr, that the stony 
structure of basalt is no argument 
against its having formerly been in 
a statu of fusion. 

Baanlt is distributed over the 
whQjfc world, and is found no where 
in greater variety than in ScoUaud* 


Its colours are greyish-black, ash- 
grey, and ravcn-black; structure 
granular; lustre dull. It is found 
in aniorplioiis masses, or in concre- 
tions columnar or globular. Spe- 
cific gravity 3. It may be melted 
into a black glass. 

llie most remarkable is the colum- 
nar bamaltcs, which forms immenso 
masses, composed 0 / columns thirty, 
forty, or more feet in height, and 
of enormous thickness. Nay, tliosc 
at Vairh(*ad are two hundred and 
fifty feet high. 'JThese constitute 
some of the most astonishing scenes 
in nature, for the immensity and 
regularity of their parts. Tlie 
coast of Antrim in Ireland, for the 
space of three milf‘S in length, ex- 
hibits a very magnificent variety of 
columnar dills ; and the Giant’s 
Causeway consists of a point of 
that coast formed of similar co- 
lumns, and projecting into the 
sea upon a descent for several 
hundred feet. Tliesc columns are, 
for the most part, hexagonal, and 
fit very accurately together; but 
most frequently not adherent to 
each other, though water cannot 
penetrate between them. And the 
basaltic appearances on the He- 
brides Islands on the coast of Scot- 
land, as described by Sir Joseph 
Banks, who visited theni in 1772^ 
are upon a scale very striking for 
their Viistness and variety. 

An cKtciisive field of inquiry is 
here oll’ered to the geological phi- 
loHojdiur, in his attempts to ascer- 
tain tlic alterations to which the 
gJobt* li:iH been subjected. The in- 
quiries of Uh? chemist equally co- 
operato in these researches, and 
tend likewise to show to what use- 
ful purposes this and otlier sub- 
stances may be applied. Bcrg- 
mann found tliat tbe componi'nt 
parts of various specimens of ba- 
saltes were, at a medium, 52 parts 
silex, 15 alumina, 8 cur^iiato of 
lime, and 25 iron. The diirereiices 
seem, however, to be considerable ; 
for FoiO^ *1® St. Fond gives these 
proportions ; 40 silex, 30 alumina, 
10 fmio, 0 magnesia, and 8 iron. 
The amorphous basal tes, known by 
tlie name of rowlcy rag, the feiri- 
lite of Kirwan, of the specifio gra. 
vity of aifordcd Jjr. Wither, 

ing 47.6 of aUaxj a3.6 of ftlwuMh 
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and 2a of iron, at % Tory low de- 
gree of oxidation probably. Rr. 
Kennedy, in hia aualyaia of the 
basaltea of StafTa, gives the 
ing as its component p»rti> ; silex 
alumina Iti, oxide of iron 10, 
luue 9, soda 4, muriatic aeiti 1, wa- 
ter and volatile parts 5. Klaproth 
gives for tliu annlybis of the pris- 
matic basaltes of llasenberg : silex 
44.5, alumina 16.75, oxide of iron 
20, lime 0.5, magnesia 2.25, oxide 
of manganese 0.12, soda 2.00, water 
2. On a subsequent analysis, with 
a view to detect the existence of 
muriatic acid, he found slight in- 
dications of It, but it was in sm 
extremely minute proportion. 

iQasaltes, when calciiiod and piil- 
veriacd, is said to be u good sub- 
stitute tor pii'/solana in the compo- 
sition of mortar, giving it the pro- 
perty of hardening under water. 
VVinc bottles ltia\c likewise been 


manufactured with it, but there 
appears to be some nicety requisite 
in the maniugeineut to ensure suc- 
cess. Mr. Custelveil, who heated 
his furnace with wood, added soda 
to the basaltes to render it more 
fusible ; while Mr. Giral who used 
pit coal, found it necessary to mix 
with his basaltes a very refractory 
sand. X^ie best mode probably 
would be to chouse basaltes of a 
dose Hiic grain and uniform tex- 
ture, and to employ it alone, taking 
care to regulate tlie beat properly ; 
tor it this be carried too high, it 
will drop from the iron almost like 
water. 

The formation of basalt is still a 
subject of controversy; but the re- 
cent observations of Sir G. Mac- 
henaie in Iceland, and of R'Au- 
buisson in Auvergne, appear to be 
conclusive respecting tiie igneous 
origin of basaltic roclu, if any thing 
were wanting in 'Gio chain of evH 
dnnee on this subject. Rocks of 
trap and basalt, both in solid beds 
jai?d also arranged in columns like 
those of Stall'a, wer^ observed on 
the coast of Iceland, and also in 
tho interior, in which the lower 
parts of the beds and columns con- 
iaj^d scoriiiB and slags, and empty 
Pa'vwcs. He observed also a suc- 
iceiif ive range of beds of basalt, al- 
ternating with beds of tufa, the 
jpweir parts pf which presented 


the same appearance of the getion 
ot fire. 

From the situation of these rocks, 
and from the esisteiice of subma- 
rine volcanoes near Iceland, he 
concciv es that these beds of basalt 
were formed under tlie sea by the 
ejection of lava, whu h flowing over 
the nuiist Bubiuariiie ground, would 
coiiiiue a portion of wat<*r beneath 
the melted mass : this water w'oiild 
be converted into el.istic vapour, 
or s' earn, whicli w-^iidd endeavour 
to expand ; bni where the snper- 
iucuudu'nt pressure of the ocean, 
or tlic tenacity of the lava, pre- 
vented its escape, it would bo 
compressed, and form cavities, or 
air bubbles, at the bottom of the 
melted mass. In other iustances, 
where tlie fluidity ot tiic lava per- 
mitted the steam from below to 
escape through it, the mass would 
be compact, and form solid basalt, 
or green -stone. It might some- 
times happen that water would be 
enclosed in the cavities of the mass, 
which is found to be the case in 
some basalt rocks. 

Thus, according to the diflerent 
circumstances of pressure from the 
depth of tlie ocean, and the tenardty 
of the melted mass, porous or vesi- 
cular lava, or compact i asalt, might 
be foinned from the same criip- 
tion ; or the mass might be porous 
below and compact above. When 
a volcano first breaks out on land, 
tlie surface of the cartli opens for 
a considerable sp.ace, wliich at 
length is chuked up with lava and 
stones, and the eruption is con- 
fined to one place, where it forms 
a cone or mountain. Through such 
extended fissures, the melted mat- 
ter was poured out of submarine 
volcnnot'S, and spread in every 
direction over the bottom of the 
sea, to a limited extent : successive 
eruptions of a similar kind formed 
diflerent beds over each other. If 
a considerable interval of time 
elapsed between these operations, 
loose materials wiGi water-worn 
fragments might be collected upon 
tlie lower lava, and constitute a 
bed of tufa, which would separate 
it from the upper. 

For the formation of basaltic co- 
lumns, or regular prismatic fonns, 
it appears re^uisito that tho mass 
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Bhould cool slowly ; and it is pro- 
bable, and almost ccrtaui, that all 
regular basaltic columns have been 
enveloped with an iricrustationof un- 
crystullizcd baH.iIt, which defended 
the internal mass from agitation, and 
permitted the crystalline arrange- 
ment of the particles to take place. 
Numerous instances might be cited 
of basaltic hills, in wliich the inte- 
rior parts are columnar, and the 
outer part a confused indotermi- 
nafe mass, lu some instances the ] 
lava from submarine volcanoes has 
cooled suddenly, and formed beds 
of compact or porous basalt. 

Biisaliic mountains are frequently 
isolated and conical, but have some- 
times flat tabular summits. When 
basalt is decomposed, and inter- 
mixt with fragments of rock ce- 
mented by loose clay, it is called 
basaltic tufa. Some basalts decom- 
pose rapidly, aud form productive 
soils. I have seen a mound formed 
of basalt that had been got out of a 
miue by blasting with gun-powder, 
and which a respectable miner in- 
formed me was once extremely 
hard and resisted tlic point ^of the 
pick; but by exposure to the air 
for thirty years it was converted 
into a ri<'h mould, and covered ; 
with a luxuriant crop of vegetables. 
Some very dark-coloured compact 
basalts iuid lavas appear to resist 
the decomposing effects of the at- 
mosphere more powerfully than 
any stone. The asperities and 
protuberances on the basaltic rocks 
in Auvergne are desciibed by 
l>’AuI)iiissoii as preserving all the 
appearances of tlie recent action of 
volcanic fire, and arc so frosh, 
that he says it seems as if the 
melted in.itter were still trickling 
from Uiem, ‘ ils scmblent dd'gouttcr 
encore.’ Tlic antiquity of those 
rucks is lost in the darkness of past 
ages, as the volcanoes of Auvergne 
were anterior to historic records, 
and probably to the present condi- 
tion of the globe. 

BASALTIC HORNBLENDE is a 
species of Hornblende found em- 
bedded in basalt, and usually occurs 
in opaque hexagonal crystals of a 
black ciflour, aud vitreous lustre. 

It consists of 4T silica, 26 alumina, 

B lime, 2 magnesia, 15 iron. From 

the ^uanti^ of iron contained in 


-BAT 

this mineral, it some times acts on 
the magnetic needle. % 

BASANITE. SccPlinty Slatk. 

BASE. When sulphur is burnt, 
it unites with oxygen gas, and sul- 
phuric acid is produced. In this 
case sulphur is said to be the bajfe of 
I the acid. In the same manner, if 
! any other substance unite with 
I oxygen, and form an acid, that sub- 
I stance is called the btrse. If an 
acid combine with an alkali, an 
earth, or a mctnllic oxide, and form 
a neutral salt, the alkali, earth, or 
metallic oxide in this case is said 
to be the base of that salt. 

BATll. The heat communicated 
from bodies in combustion must 
necessarily vary according to cir- 
cumstances ; and this variation not 
only influences the results of opera- 
tions, but in many instances endan- 
gers the vessels, especially if they 
be made of glass. Among the 
several methods of obviating thia 
inconvenience, one of the most 
usual consists in interposing a quan- 
tity of sand, or other matter, be- 
tween the lire and the vessel in- 
tended to be heated. The sand bath 
and the water bath arc most com- 
monly used ; the latter of which was 
called Balncuni M.'iriae by the elder 
chemists. A bath of steam may, in 
some instances, be found preferable 
to the water batli. Some chemists 
have proposed baths of medted lead, 
of tin, and of otlicr fusible sub- 
stances. These may perhaps be 
found advantageous in a few 
peculiar operations, in which the 
intelligent operator must indeed bo 
left to his own sagacity. 

There arc mixtures which may bo 
as conveniently used as simple wa- 
ter in chemical experiments, which 
do not boil without being raised to 
a considerably higher temperature 
than 2120 the boiling point of water. 
Thus a solution of lime m the mu- 
riatic acid, may be heateil to 252® 
with the greatest convenience. By 
merely adding common salt to wa- 
ter until it be saturated, it may be 
heated to 2250 before boiling, llie 
precise boiling point of any liquid 
18 not every day the same, de- 
pends on the pre^tsure of tlic atmos- 
phere, wliich IS subject to constant 
variation; the heavier the atmos- 
phere# BB iadicatod by the use of 
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morciiry iY» tlio barometer, so mxicb 
tlm' hi'jah'rr point may watrr In* 
roneti Ijvfore it boil, 'llic liigher 
n1 oiv the level of the sea, ami con 
seiiUently the le.H^ the pressure of the 
SYaruinbciit air, at so much the lower 
point of lu'!it water uses in ebulli- 
tmo. 

BDKbTiU M. A gum rosin, sup- 
posed to be of African origin. The 
best bdv ‘Ilium is of a yellow'ish 
In-own. or dark hrou"n colour, 
snjcoi'iiiiig to its age ; uuctiimis to 
tJjo touch, brittle, but soon softening, 
nntl growing tough betwixt the fin- 
piTs; in some degree transpareut, 
Wot unlike m^rrh; ol a bitterish 
taste, and a inoderateh strong smell. 
It does not easily take llaiiie, .md, 
when set on /ire, soon goes out. fn 
biiriiiug it sputters a little, owing to 
its a^iueous IniTindity. Its sp. grav. 
is l.IWI. Alcohol dissolves about 
lliree.ditths of bdellium, leaving a 
mixtiivc ot giiiii and ccrasin. Its 
ronslitiients, according to Pelletier, 
are 5!) rr'siii, gum, 30.U cerasin, 
1.2 volatde oil and loss. 

JiKAN. The kidney beans, the 
pliaseolus vulgaris, yielded to Eiu- 
lioli in 3840 parts. 


Skins 288 

Fibrous starchy matter . . 425 

iJtarih . I3b0 

Vegeto-atiimal matter mix- ^ 
ed nith some starch . j 

Extract 131 

Albun'on 52 

Mucilage .744 

Loss • . 21 


3840 

The vicia faba, a. small bean which 
becomes black, as it ripens, yielded 
to the same chemist an analysis in 
3840 parts. 


Volatile matter . . . . 

fiOO 

Skins 

3.SG 

Fibrous starchy matter . . 

(110 

Starch 

1312 

Vegeto-animal matter . . 

417 

Albumen ....... 

31 

Extract soluble in alcohol 

Lid 

(lummy (matter . . . . 

177 

Earthy phosphate . . . 

37J 

liOSS 

I33j 


8840 


BERRi a liquor obtainod itom tho 

Afi • 


fermentation of the infusion of malt. 
It is chielly used in tlie climates 
xvhere the hi'at is inaulhcieiit to 
ripen the grape, but is not iinkhowii 
in M'aniu*r cliim-s. Mr. Parke found 
the art of making malt and bec-r 
known in the ceiitn* ol Africa, it 
was known to the ancient Egyptians. 
We learn from 'I'acitus that the Gc*r- 
mans of his time, xveve not unac- 
quainted wiHi the art of uiukiug 
bt‘er. See Am.. 

BEET. I'iie mot of the beet 
aDords a coiisidernble quantity of 
sugar; and lias hitely been culti- 
vated, for the piirpo.se of extractuig 
it, to some extent in Germany. It i.s 
likewise said, that if bei't roots be 
dried in the s.inie manner as lurilt, 
•after the gn-ater part of their piice 
is pressed out, very good beer may 
be made from them. 

BEIjL MET.Vljis composed of a 
mixture of coppe-r and tin. 

HEN f Oil of). This is obtained 
from the ben nut, by .simple pressure. 
It is remarkable for its not growing 
rancid in keeping, or at least not 
until it ha.s stood for a number of 
years ; and on this account it is 
used in extrai-ting the urninatic 
principle of such odorilerous /lowers 
asyneld littb* or no essenti.il oil in 
distillation. 

BEMZOK: ACID. 'Ibis acid was 
first described in ItiOS, by Hl:iis»« di* 
Vigenere,in Im'rre.itise on pin- and 
Salt, aiul has been generally kuoun 
since by the name of How ers of beu- 
larniu or beii/.oin, becsiu‘-e it was ob- 
tained by si'bliiisatieii from the resin 
of this name. As it i.s stil! most com- 
monly procured from tins sulmtance, 
it has preseried the epithet of lieu- 
zoic, though known to la* a pe -iiliar 
■acid, oht.iiuahle not froiu heu/oin 
alone, but Iroiii diflcreiit vegetahle 
bal.-ianis, venello, cinnamon, .imber- 
gris,the urine ol children .frequently 
that of adults, ami alw'ays, according 
to Fonreroy and Vauquehn, though 
(liese denies thi.s, that of quadrupeds 
living on grass and hay, particularly 
the camel, thi* horse, and the cow. 
There is reason to cnnjectiire that 
many vegetables, and among them 
some of tho grasses, contain it, and 
that it passes Jrom them into the 
uriuc. Fourcrey and Vauquelin 
found it combined with pot^isli and 
Ume in the liquor of dunghUlSj mi 



well as In the tirinc of the qua- 
drupeds above mentioni'd ; and they 
BtToiigly suspect it to <‘xi^t in the 
anthoxunthiirn odorntuin, or sweet- 
scented vernal frriiss.fruTii which h.iy 
priTK ipallydcrnes its fr.ipTanl nmell. 
Giese, liowoer, liiid iioiieei- 

tlif r in this grass or in oats. 

I'lic usual iTU'tliod f)l oht.iining it 
aflord.s a a cry elegant anti ple»'siiip 
t xaiiiple of till i-heinit al jiroeess of 
Mihliiii.itinii. Kiir lln.s pm pose a 
thill str.ituiii of powiUrt i 1 hriizoni is 
sprcrul OM r the hottOT'i ol a glazed 
♦ ailliin pot, to whi h .itall i on teal 
paj'" r 1 o\ ei iiig lilted : gentle heat 
IS tlu'n to he a] pl'etl to the hottom ' 
oi the pot, whith luses the hciizoiii, 
and iills the apaituu nt v ith a fra- 
grant smell, .iri-ing fioin a portion of 
e.sst'iili.il ml and .leid ot benzoin, 
^ihirh are tli'sipated into the air, at 
the s.une tune the acid itself rises 
>«ij suvlih'iily 111 the paper head, 
vhi'-li may ht'oet ahioiuslly inspected 
at llie top, tliough x\ilh some tittle 
I are, het aust' the luiiies will excite 
eoughiiig. This sidiue sublimate is ' 
eoiideu etl hi the fiinii of long 
net dies, or straight filaments of a 
white colour, crnt.-^iiig each other in 
all directions. V* hen the acid ceases 
to rise, the cover may be changed, a 
Ml w Olio a pplied, and the heat raised: 
more floweis of a yellowi.sh eulonr 
Will «hen rise, which require a second 
.suhliuKition to depnvi* them of the 
t'rji)i*,re-iTiiatic oil they contuin. 

'Ihe : uhliiii.itinn of tlie aenl of ben- 
zoin iM.iyhe com eiiiently performed 
by siih.stitutiug an inverted earthen 
pail iii.ste.iil of the paper cone, hi 
this case the two pans should he 
made to fit, by grinding on a stone 
with sand, and they must he luted 
togetliiT w itli paper dipped in paste. 
This mi lliiul seems preferable to the 
otlur, wliere the preseiire of the 
operator is required elsewhere ; hut 
the paper head can be more easily 
in&perted and ehauged. 'riie heat 
ajiplied must he very gentle, and 
the \eshe 1 s ought not to he separ.ited 
till they have liecomc cool. 

'Hie quantity of acid obtained in 
these methods differs according to 
Uie uiaiiagement, and probably also 
from dilTerence of purity, and in 
oilier respects of the resin itself. It 
usually amounts to no more than 
about one-eighth part of the whole 


I weight. Index'd Scheolo says, not 
more than a tenth or twelfth. The 
^ whole acid of benzoin is obtained 
with greater certainty in the humid 
process of Srheido : this consists in 
boiling the powdered ri'sin with lime 
w'ater, and afterwards sep.iratiug the 
lime by the addition of muriatic acid. 
Twelve ounces of water are to be 
poured upon four ounces of shibed 
lime ; and, after the ebullition is 
over, eight pounds, or ninety-six 
oiiiiies more of w'ater are to bo 
lulded: a pound of finely-powdered 
lien/oin being then put into a tin 
vessel, six ounces of the lime-water 
are to be added, and mixed well with 
the powikT ; and atferwards the rest 
of the lime-water in the same gra- 
dual manner, heeausc the benzoin 
would coagulate into a mass if the 
whole were added at once. This 
inixtur-* must be gently boiled for 
half an hour with constant agitation, 
and afterw.irds huflerod to cool and 
subside during an hour. The super- 
natant liquor must be decanted, and 
the residuum boiled with eight 
pounds more of hiiie-water ; alter 
which the same procos is to be once 
more ri'peated : the reinainmg jiow- 
der must be edulcorated on the filter 
by affusions of hot water. Lastly, 
all the decoctions, being mixed to- 
gether, must he evaporated to two 
pounds, and strained into a glass 
vessel. 

This fluid consists of the acid of 
benzoin corabiued wdth lime. After 
it is become rold, a f|iiantity of mu- 
riatic acid must he added, with con- 
stant stirring, until the fluid tastes a 
little sourish. Dining this time the 
last-mentioned acid unites with the 
lime, and forms a soluble salt, which 
remains suspended, while the less 
snluhle acid of heiizoiu, being disen- 
gaged, falls to the bottom in powder. 
By repeated allusions of cold water 
upon the filter, it may he deprived of 
the muriate of lime and niurialiu 
acid, with wlueh it may happen to 
be inixed. If itirtie required to bav o 
a shining appearance, it may he dis- 
solved in a sin.ill quantity of boiling 
water, from whii h it will separate in 
.silky filaments by cooling. By this 
procc'BSthe benzoic acid maybe pro- 
cured from other substances, in 
wliich it cxist.s. 

As au economical mode of obtain- 
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inp this acid, Fonrrroy rccowmcuds 
the extraction of it from the M-ater 
that drains from duTifrliilJs, row- 
h.inses, and stables, by ineans of the 
muriatic acid, which decomposes the 
ben/OHte of lime ronMiiiedin them, 
and s« parates Iheben/oic .icid, as in 
S<-lieele's process. Jie coiifi's.sei 
the smell of the acid thus obtained 
differs a little fnmi that ot the acid 
e\tracted Irouibenyoin ; but this, he 
says,ma> h(* Temedied, by disiolvirip 
the .icid in boibnu: watir, lilterinir 
the solution, leftinp it cool, and 
thus sutFering the acid to cr\'.taUi/.e, 
and repeating this operation a se- 
cond time. 

iNFr. .Vecinn found the beii/oic arid 
which In* obt tim'd from \c*iiello- 
pod.s contaminated with a \< How 
coloiirnitf matti-T, from whi, h it 
could not be freed by ropeati'd solu- 
tions and cr'V.s'aJbzatioiia ; but by 
boiling with cbaicoal powder, tin* 
ai id w.is riMiden'd perfei tly pure. 

'llie arid ot benzoin is so intlam- 
mable. ths.t it burns wilU a ilear 
yidlow flame without tlo* as'-istauce 
of a V. u k. 'Hie aublitju d flow'ers in 
tbeir purest state, as while ns ordi- 
Jiar\ writini; pipr r, were fused into 
a t lear tiaosporeut vHosMsh fluid, 
at the tu o hiiTKiu"* and -thirtieth de- 
■^ree of FahrenlM it’-j themiometer, 
and at tlu* sanu' time began to lise 
in snolimatioii. It is jirobubh' that a 
he. it .somewhat gri atei than this 
iii.e he reipiin d to separate it 
from the resin. It la .strongly dis- 
pi'sfd to t.ike the crystalline form 
in cnoluig. Tin* coneentrjiled sul- 
pliuru' and nilru .i< :.ls dissolve this 
acid, and if n again sep.a- 
r;it'-d, M'ltlioiit alter.it'oi., by adding 
watir. Other acids dissohe it by 
the a.ssistanee of h( at, from which it 
separates by cooling, unchanged, 
ft IS plentifully sidiihle iii ardent 
.spirit, from which it may likuAVjse 
lie scp.ir.'iti'd by dilating the spirit 
with water, ft leadiU dissolves in 
oils, and in meUed fallow'. If it he 
added in a small pftiportum to thu 
la.st fluid, part of the tallow congeals 
before the re.st, in the lorni of white 
opaque clouds. If the quantity of 
to id be more con.siderable, it sepa- 
rates m part by cooling, in the form 
of nei’dles or feather.-. It did not 
coinmun irate any considerable de- 
gree of hardness to the taUow. yvliich 
82 


I was the object of this experiment. 

I When the tallow' waus heated nearly 
to ebullition, it emitted fumes which 
i afTecteil the respiration, like those 
of the .icid of benzoin, but did not 
pobses-o the peculiiir and agreeable 
.smell of that substance, being pro- 
bably the sebacic acid. A stratum 
of this tillow', about one-twentietli 
of an inch thu k, wa.s fusi'd upon a 
plate of bT.i.ss, togt'tlier w'lth other 
fat .substances, with a \iew to deter- 
mine Its I . i.itive disposition to ac- 
quire an«f retain the .solid state. 
After it bad cooled it was lett upon 
the place, and, in theconr.se of some 
W'l'oks, it gradiuilly hei .mu; tinged 
throughout of .i bl'n-i>h green ro- 
l.mr. If this ciiciinist.ince be not 
supposed to ha\ e .iriseii from a so- 
lution of the copper duriug the lu- 
sion, it seems a leuiarkahle instance 
ot the mutual action of two hodies 
111 the solid state, loutr.iry to that 
axiom of chemistry which allirms, 
that bodies do not act on each other, 
unless one or move of tiu'iii he in 
the fluid state. Tallow itself, how- 
ever, has the same clTect. 

Pim* heu/.oic acid is in the form 
of a light powder, evulenlly ri yst.al- 
lized ill line ni‘edlo«, the figure of 
which IS difficult to he detei mined 
from their smalness. ft has a 
white niitl shining appearancr' ; hut 
when coiit.mnnated by a poitioii of 
volatile oil, IS yellow' or brow'uish. It 
is not brittle as might lu* expected 
from its appearance, hut h.is: rather 
a kind of ductility ami el.istirity, and, 
on rubbing in a mortar, becoriie.s a 
sort of paste. Its taste is acrid, hot, 
acidulous, ami bitti'r. It reddens tho 
infusion of litmus, but not .syrup of 
voih'ts. ft has a peculiar aromatic 
smell, but not strong iiiile.ss heated. 
This, however, appears not to 
bi'long to the acid ; for Mr. (■ie.su 
lolonns lift, that on di.s.solving the 
benzoic acid in as little alcoliul :u 
possible, lilteriiig the solution, and 
precipitating liy water, thu acadwill 
bi oldaiiied pure, and void of smell, 
the odorou.s oil remaining dissolved 
in the spirit. Its specific, gr.ivityis 
0 .(i« 7 . It is not perceptibly altered 
by the air, and has been kept m an 
open vessel- twenty years wiUiout 
losing any of its weight. None of 
the combustible substances have any 
effect on it ; but it may be refined 
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by mixing; it xvith charcoal powder 
and subliininp, being thus rendered 
much whiter and better eryRtallizcd. 
It i.s not very soluble in water. 
Wenzel and liehtetistiMU say four 
bundled p.irts ot cold Avater dissoh c 
but one, though thi* same quantity 
of boding water dissolves tiventy 
partH, nineteen of wlileh sepiiratc 
on eooling. 

Tlie benzo'e arid unites without 
mui h diflic ulty with tlie earthy and 
alkaline bases. 

The ben/oate of barytes is soluble, 
crystallizi's tolt lably well, is nol 
afl'eeted by exposiiri* to thi‘ air, but 
is decomposable by hre, .ind by 
the htrong( r arids. That of lime is 
very solidile iii water, though niiirh 
less in cold than in hot, and crystal 
lizos on cMoling. It is in like man- 
ner del oniposable by the acids and 
by harries, 'flu* benzoati* ol mag- 
nesia is .soluble, crv.stalbrable, a lit- 
tle deliquescent, and more decompo- 
sable than the former. That ot 
alumina is A'cry soluble, crystallizes 
in deiidi ites, is i'elKpieseent, has an 
acerb and bitter t.i le,ainl is decom- 
posable b> fire, and e\» nby nio.stof 
the vegetabb* acids. 'Tlie benzoate 
of potash crystallizes on cooling in 
little compacted needles. All the 
acids decompose it, iitid the solution 
of barytes and liim* torm with it 
a pn-ripitate. 'I'lu* beic/oute of sod.i 
, stalliz.'dile, Aery soluble, 
and not dcliqiu'sci nt like that of 
potash, hut it i.s decompo.sable by 
the same means. It is sometiuiiN 
found native in the urine of grami- 
nivorous qundriiped.s, but by no 
means .so abiim'aiitlv as that of 
lime, 'llie benzoate ot ammouia is 
volatile, and dei omposable by all 
the acids and all the bases. The 
Holiitioiis of all the bcn/o.ites, wdieii 
drying on the sides of a vessel 
wetted Avith them, form deudntical 
ctystallizatiuTLS. 

I'roiiimsdorf found in lii.s experi- 
ments, tliat benzoic acid united 
readily with metallic oxides. 

From the chemical properties of 
this acid, it appears to differ from 
the other vegetable acids in the na- 
ture and properties of the principles 
that constitute its radical. Its odour, 
volatility, eomhustibility, great solu- 
bility in alcohol, and httle solu< 
bility in water, formerly occasioned 
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it to be considered as an oily acid ; 
and have led modem cheniLsts to 
conceive, tliat it I'ontaius a large 
quantity of hydrogen m its composi* 
turn, and that it is in the super 
abundance of this conibustibli: pnii- 
c.pl e its difference from the other 
vegetable acids i.onsists. Jts solu- 
bility in the powerful acids, and its 
subsequent .separation, indicate that 
its principles are not easily separa- 
ble from (‘ach oilier. Attempts have 
been made to decompose it by re- 
poatod abstraction ol nitric acid : 
the nitric acid rises first, scarcely 
altered i‘xcept toAvard the end of 
the process, w'hen nitrous gas comes 
over ; .iiid the acid of benzoin is 
afti'rw'ards sublimed Avitb little al- 
teration. By repe.ating the proce.ss, 
however, it is said to become more 
hxi'd, and at length to afford a few 
drops of ‘in acid resembling tlie 
oxalic in its properties. 

The benzoic acid is occasionally 
used in medicine, but not so much 
as formerly; and enters into the 
composition of the camphorated 
tincture of npiinn of the Luiidoii 
college, lieTetufom called paregoric 
elixir. 

According to Berzelius its compo- 
nent parts are 

Hydrogen . . . 5.16 
Carbon .... 71.41 
Oxygen .... 20.43 
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BENZOIN or BENJAMIN is a 
balsam voluble in etlii'r, sulpburetic 
and acetic acids, and snliitious of 
potash and soil.i. Ammniii.i Avill 
dissolve a small portion of it, but 
nitric .icul acti ver^ poAverfully, and 
a portion of arlitici.il tannin is pro- 
duced. 

B ERC ai A N NITE. A mineral found 
in quartz and felspar at Frederiefcs- 
warn, in Norway. 

BERYL is a icry beautiful preci- 
ous .stone, most rnmiTionlv grci-n, of 
various shades, p.Lssing into honey- 
yellow and sky-blue. It differs from 
the emerald in colour, and is also 
harder: it has been called greenish- 
yellow emerald, and aqua marine. 
It consists according to the analysis 
of Vauqueliu ot 66 silica, 15 .alumina, 
14 glucina, 1 oxide ot iron, and 2 
lime. It is crystalUzi'd in hexac- 
dral prisms deeply striated longitu- 
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(finally, or in 6 ftnd 12 sided prisms, 
terminated by a 6 sided pyramid. 
Specific {gravity 2.7. Tlie vsiluablc 
stoui'M found at Cairngorm, Abcr- 
deensitire, are of tliis mineral. 

IlK/iOARSare concretions, some- 
liriicsof very large magnitude found 
in tile stomachs of .nnm.ils. 1'he 
word is of Pers'an origin, aiidsigiii- 
fies an antidote to poison, wliich 
tlujse concretions were suppoacd to 
he, and accordingly obtaiued a rele- 
hnly in medicaie w’hich the> did not 
deserve. The Freuch chemists on 
suiAlysiug he/oars, found them to 
rmisibt of eight ditferent kinds. I. 
Superphosphate of lime, found in 
many iiiainm.di.i. 2 riiosphnte of 
iiiagni sia. 3. IMiosphate of ammo- 
nia and maguoM.i found in elephants, 
horses, &c. 4. Ili1iar>, found in the 
gall bladder of oxen. This hezoar 
I uusibts of m‘'in'>satod bile. It fur- ^ 
nishes an (•lange-^idlow paint. 5. 
Uisiiiuus, < oinposed of bile and resin 

cunei'iiti’ic liV^i is. They are fusi- 
ble, Mnooth, soft, iind finely polished. 
'Jlie oruiital be/uars obtained from 
iinkno\Mi aiinuaU lire of this sort, 
(i. Fungous, consisting of boletus 
igniitrius < r touchisuod.swallowedby 
tin* aiiimal. 7. Hairy, con.sistiug of 
hair f onereted with othi'r matter. 
8. TiigiKMiiis, of woody hbre agglo- 
moTided; m/hjc bezoars sent from 
J'ersui ill a pce.seiit to Ruoiiuparte 
Wi I'i of tins desiription. 

Hlin DKOC I'llFT OF CARBON. 
SeeCviir.i Uhrihn Hyukoui'n. 

BUM DllOCrilKT OF PHOS- 
PIIOlll-S. See PiiosviititicrTJKU 

If \ DROO LN. 

HI MiSTFIM.See Acai.matolitk. 

illLH. 'J'his is a secretion formed 
ill tbe livirfroiii venous blood. It 
IS an uiictaous liquid of a yellowish 
green colour, audits sp< cifio gravity 
is betiveeu 1020 aud 1030. Its taste 
is intensely bitter, aud it readily 
pulrities, exhaling u most nauseous 
odour. 

When the bile of the ox is distill- 
ed, it atTnrds about !)Q per cent, of 
insipid water, tlie residuum is 
brown, bitter, and may bt* redis 
solved in water, it ailbrds traces of 
uiicombiued alkali which appears to 
be soda. 'Hie acids tender bile tur- 
bid and separati* from it a sub- 
stance which possesses many of the 
propertiea of albumen. It is IikC' 


wise coagulated by alcohol, and 
upon filtering off the clear liquor 
and evaporating it, an iuflaniable 
fusible substance is obtained of an 
intensely bitlcr flavour, rouibined 
with a portion of ''oda and biller 
salt, this has been ti*nued the ri sin 
of bile, aud uppi*ars to be the priu- 
ciplf which confers upon it its chief 
peeuliaritit'S. We should theiefore 
conclude as the result of these obser- 
vations, that bile consists of water, 
albumen, soda, a hitter resiii, and 
soiii4‘ minute portions of salinu 
matter. 

Biliary calculi are of two kinds, 
those which most coiiinionly occur 
are soft, fiikible, of a cryst.illiiio ti \- 
ture, and niilummablc. They have 
generally been considered .is closely 
res«‘nibling spermaceti. I'lieyaro so- 
luble ill boiling alcohol, in etlicr, and 
difficultly 111 oil of liirpcnCiue. 
Chevcreiiil, having remarked some 
lieculisrities in this substance, is 
induced to regard it as a peculiar 
animal principle, and distinguishes 
it by the name of cholesteriiie. 

The other kind of biliary calculus 
inspissated bile in appearaiiee, but 
differs from it in being insoluble lu 
alcohol and water. Jt is often 
mixed with variable proportions of 
tbe former, constituting biliary c,il- 
cnli of intermediate characters. 

BIKDlil IVIK. The best birdlime 
is made of the middle hark of the 
holly, boiled seven or (>ight hours 
ill water, till it is soft and tender ; 
then laid in hea])s in pits in the 
ground and covered with stuiies, 
the water being previously drained 
from it ; and m this state left for 
two or three weeks to ferment till 
it is reduced to a kind of mucilage. 
TliiH being taken from the pit is 
pounded in a mortar to a paste, 
ua.shed in river water, aud kneaded, 
till it IS freed from extraneous mat- 
ters. In thi.s state it is left four or 
fi'c days in earthen vessels, to fer- 
ment and purify itself, when it is fit 
for use. 

It may likewise be obtained from 
the mistleto, the viburnum laiitana, 
young shoots of elder, and other 
vegetable substances. 

It is sometimes adulterated with 
turpentine, oil, vinegar, aud other 
matters. 

Goodbirdhmo is of a greenish 
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colour, and aour flarour; gluey, 
stringy, and tenaciouH ; and in 
smell resembling linseed oil. Ky 
exposure to the air it becomes dry 
and brittle, so that it may be pow- 
dered ; but its \ iscidity is restored 
by wetting it. It reddens tincture 
of litmus. Exposed to a gentle 
licat it liquefies slightly, swells iu 
bubbles, becomes grunious, emits a 
smidl resembliug that of animal oils, 
grows brown, but recovers its pro> 
parties on cooling, if not heated 
too much. With a greater heat it 
burns, giving out a brisk tUnie and 
much smokt*. The residuum con- 
tains sulphate and muriate of 
potash, carbonate of lime and 
alumina, with a small portion of 
iron. 

BISMUTH is a metal of a yel- 
lowish or reddish-white colour, lit- 
tle subject to cluuige in the air. It 
is somewhat harder than lead, and 
is scarcely, if at all, inalleable; 
being easily broken, and even re- 
duced to powder, by the hammer. 
The internal face, or place of frac- 
ture, exhibits large shining plates, 
disposed iu a variety of positions ; 
thin pieces are considerably sonor- 
ous. At a temperature of 480^ 
Fahrenheit, it melts ; and its sur- 
face becomes covered with a greeu- 
isli-gruy, or brown oxide. A 
stronger heat ignites it, and causes, 
it to burn with a small blue flame ; 
at the same time that a yellowish 
oxide, known by the name of 
fluv'ers ot bismuth, is driven up. | 
This oxide appears to rise in con- 
sequence of the combustion ; fur it 
is very fixed, and runs into a 
greenish glass when exposed to 
h^at alone. 

lli niuth urged by a strong heat 
in a closed vessel, siililinics entire, 
and crystallizes very distinctly 
when graduiilly cooled. 

'i'he sulphuric acid lias a slight 
action upon bismuth, when it is 
concentrated and boiling. Sul- 
phurous acid gas is i-xhaled, and 
part of the bismuth is converted 
into a white oxide. A small por- 
tion combines with the sulphuric 
acid, and nflbrds a deliquescent 
salt m the form of small needles. 

The nitric acid dissolves bismuth 
with the greatest rapidity and vio- 
leuctf ; at the ^ame tuuo that much 
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heat is extricated, and a large 
quantity of nitric oxide escapes. 
The Bolutiuu, when saturated, af- 
fords crysUls ns it cooU ; the salt 
detonates weakly, and leaves u 
yellow oxide behind, which efllo- 
resces in the air. Upon dissolving 
this salt ill M'ater, it reudt-rs tliat 
fluid of a milky white, and lets fall 
an oxide of the same colour. 

The nitric solution of bismuth 
exhibits the same property wlieii 
diluted with w'ater, ino.tt of the 
metal falling down in the form of .i 
white oxide, called magistory of 
hisranth. This precipitation of the 
nitric solution, by the addition of 
w.iter, is tlie criterion by which 
bismuth is distingiiislied from most 
oilier metals. 'i'hi‘ inagistery or 
oxide is a very white :uid subtile 
powder : when prepared liy the 
addition of a large quantity of Ava- 
ter, it is used as a p.aint for the 
complexion, and is thought gradu- 
ally to impair the skin. The liberal 
use of an^' paint for the skin seems 
indeed likely to do this ; hut there 
is reaaou to suspc'ct, Irora the re- 
semblance between the general 
properties of lead and bismuth, 
that the oxide of this metal may he 
attended with effects similar to 
those which the oxides of lead are 
known to produce. If .a small por- 
tion of niun.itic acid be luixi'd with 
the nitric, and the precipitated ox- 
ide be washed with but a small 
quantity of cold W'atcr, it will ap- 

f iear in minute scales of a pi'arly 
ustre, constituting the pi'ui / /fvw- 
livr of pcrlumers. These paints are 
liable to be turned black by sulphu- 
retted hydrogon gas. 

'I'he muriatic acid docs not rea- 
dily act upon bismuth. 

Alkalis likewise precixntatc its 
oxide ; but not of so beautiful a 
whiti‘ colour as that aTorded by the 
afliision of pure water. 

'I’lio gallic acid preil-ipitates bis- 
muth of a greenudi yellow, as fer- 
Toprussiate of potash does of a yel- 
lowish colour. 

This metal unites with most me- 
tallic substances, and renders them 
in general more fusible*. When 
calcined with the imperfect metals, 
its glass dissolves them, and pro- 
duces tin: same effect as Ituid in 
cupellutiou; in which process it 



CHEMISTRY. 


I0 rvcn said to be preferable to 
had. 

Bismuth is used in the composi- 
tion of pewter, in the fabrication 
of printers' t\pes, and 111 various 
Other metallic mixtures. With an 
Weight of lead, it forms a 
brilliant vinte allo>, much hardei 
than lead, and more malle.ible 
th. in bismuth, though not duetile ; 
and if the proportion ol lead he in- 
creased, it IS rendered still inor«‘ 
inalieabh*. Kight parts of bi*'iiiiitli, 
liw of lead, and three nt tm, *oii 
stitiit.’ the fusible metal “>ouu times 
railed Newton’s, front it-« disco- 
verer, wbn h melts at tlie heat of 
boiling water, and ina> he iiised 
over a candle in a piei e of siifl 
papei witliniit Imiiiing the pap* t. 
()iie part of hi^imith, vitli J»%e ol 
lead, and throe of tin. tonns 
pliiiiihers’ soi<ler. It fn'ms the 
bi ‘ of a s^inpatlietic ink. 'I In 
oxide ot hisTiiutli pn i i]>iiated h\ 
potash from nitric acid, h.is h»M n 
recommeiuted in spa.-uiodic disor 
ders <it the stoma« li, and given 111 
doses of four gi dns lour tiums 
:i-d.i\. .A. wiiti'V ill the Jena .lour 

ii.il says lie h.i>' knoN^n the do.se 
carried gra<iuaH> to oni- scruple 
■without ininT>- 

Bismuth i.-* easily separable, in 
the diy wav, fiorn it.s om s, 011 ac- 
count of its grfMt iu.sihility. It is 
n.-iial, ill the proeeSM-;. at large, to 
throw the hisunith me into a lire ot 
wood; heinarh wJiii h a hole 1 - 
niaile m tin' ground to recene the 
metal, aiul deteinl it iroiu oMd.itioii. 
The .same pioccss ni.iv he imitated 
in the .‘•mall wai, in the ex'iniiua- 
tion of the ore.s ol this metril , no- 
tliiiig mme heiiig mcissar's, th,,n 
to exfuisi* it to a moderate heat in 
a iriuihle, witii a qiiaiitit> ol i»-- 
diiciiig lliiv ; t.ikiiicr care, at iho 
same iime, to ])( rlonti tin' opera- 
tion as .speedily as po'-sihle, that 
the hismutli iii.iy be neither oxidized 
nor \ ol.itilr/.ed. 

The oxitle called thi* floivens ol 
bisiniitli, ol)t.iiiic‘d by exposing 
to a strong In-at, is found to con- 
sist of 100 paits hiMiiut]i, and 
11.275 oxygen. The isiuivalent 01 
oxygen being reckoned, we iiia> 
easily rcickon the equivalent of 
bismuth from the aboi e aiialy.si.s ; 
as 11.27.5 : 100 ; ; 1 ; ».8f. There- 
bO 


fore 8.87 is ibe rquiralcnt of bis- 
muth, and <>.87 is the etpiivalcut 
nuuiher ot this oxide of bismuth. 

The suhst.ince called the hutti'r 
of hisiuiith Avas fonnerlv obtained 
h\ lii‘itiug tlii.s nii'tal wiHi corroMie 
siihliniatc'. It IS now obtained more 
e.i.*.ily by expo.-mg the metal to 
cliloiine gas. It con.si&ts ot 3J.ti 
chloniie, and tWi.-I metal. 

Hl.xl'IlK 1 -. .1 hroun p.iint oh- 
tauK'd h\ .-a priratiiig the hn»‘r p.iit.s 
ol M *' 11 . 1-001 friiiii the grosser by 
wadiMig. 'file soot of the beech is 

s. nnl to Mild the bi st bi'.tre. 

BllTKBN. 'Jlie morlier water 
winch TeiiiaiiM afli'i the c-ry.-. tall i/a- 
tinii of tomuiim ‘..dt lu se.i water, 
01 the water cl ••alt .springs, it 
ahoutuls Avitli si jphale .ind nniriati; 
of magnesia, to v. liii'h its hiiteruess 
is oA. iiig. Se«‘ W A'l i.K f.‘sr \). 

BJI'IKB IMtlNClPIJi iM Aery 
evfiiisnel.v difliu ' - tlir "eget- 
.ihte kingdom ; it is found ulmu 
dantlv 111 the Imp (liiiinilus lupiliis^, 
in tbi' cominou broom (siiurtium 
scop.irintn), in the chammmle 
(antliemis iiohilis), .md in quasia. 
amar«i and excles.i, m gentian root 
and c'olutiibo. It is obtained from 
these substances by the action of 
water, or rih oliol and c Aaporation : 
it ij» msiially of pale yellow colour : 
its taste is inleiKSely hilter. It is 
vi*rv soliibh' both in Av.iter, .nnil 
.ihohol, and h.is little or no action 
on alkaline uiid, sahiiu or metuUie 
solution. 

All artificial ‘iuhst.Anre similar to 
the hitter principle has been ob- 

t. iiiif'd by (ligi'stiTig diluted nitrii: 
acid on si'k, iiidiL'o, and the wootl 
ol the aaIiiI*' aviIIow. Thi.s .snl- 
ttriiue has the ]'ioperly ol dying 
1 lolh of a hiiglit \ellou inloiir. 
■\if)nioui.i del pens tins colour. 
Th'.- airifii'i.'il h *tei' difi< rs troin the* 
n.itiir.il hittf r p iiuiiile, in its 
poAAcr rf 1 niMiiiii iig Avith tin* alka- 
lis, in uoToii AMth i lie fixed alkali'i 
It coiisi.f ufc'i ciA'-talb/ed bodies 
A'.hich h.iM' ihe proper! v ot deto 
natnig b> In .il or peri'iission. 

'I he ii.ili i.ii latter prirn-iple is of 
gre.it iiuport.iiice in the jirt of 
hreAving, it cheeks I'ei mentation, 
and preserves It innuiti'd liquors ; 
it IS likeAvi.se iistal iii inedii me. 

The bitter principle, like the 

narcotic principlcj appears to coxi< 
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iiiit principally of carbon, hydro- 

uud oxygen, with a little 

azote. 

lUTTKRSlMR, or RIIOMR- 
S1*AR, is .1 mineral wlm-h tr>htal- 
lizes in rlioriiboirls. It < oiisihts of 
7;i earboiiiite of lime, '2!} oarhoiiate 
ot inagiiesi.!, and '2 oxide of nian- 
gdiie.se. It IS do lingiU'.hed lioin 
tMle.iremis .spar liv the pec uli.'rit) 
of i(s,.ii}des V. liuli ore luo^ l.V and 
<3''-* li'. S]<enlu‘ gr.i\ ii V “i.HK. 

itj H MJ'.iX. I'Jiis leim iiicliidt‘S 
aronsideiahle range oi inilanmuihle 
iniiiei.ll huh.st.iiu'es, huriiiiig witli 
ilaiiie m the open air. Thev are 
ol diHertnl i oii asU-iiry, tioiii a 
thin iliiid to .1 .solid ; hut (he .solids 
me tor the ii.o-il liqneh.ible at 

:i model ate heal. The Ihiid arc, 1. 
^.iphth.i , a line, ^\hlto, thin, tra- 
giaiil, (ohiiiiJess oil, whuh issuf's 
out ol white, >ello\v, orhl.tek rlajs 
ill Rer-i i .itid Media. Tina is 
highly uifliiiiiui.ibh*, and ia derotn. 
po.^ed by di.still.vtion. it dissohea 
Ti'siius, .ind the iisseiiti.il oila of 
thyme and la\endei ; hut la not 
itaell sohihle eitlu'i* in alcohol or 
ethei. It is the lightest ol all the 
dun.se nuuls, its sjieeilie gravity be- 
ing 0.708. 2 Pet I oleum, 'Which is a 
yellow, ri'ddiaij, brown, greenish, 
Ol bhiekisli oil, touiid dropping 
ii'oni ro< ks, or iHsuiiig from the 
earth, in the diichy of Modena, and 
in various oilier parts ol JCuvope 
and A.sia. This likewise ia iiimuIu- 
hle in .ihohol, and seems to eonsist 
ol naphtha, thickened hy exposure 
to the atmosphere. It eontaina a 

S ortioii ol the suKiiih; and. 3. 

arhadoea tar, which is a viscid, 
brown, or black inllaTmiiablu sub- 
stance, maoliihle in ulv.oliul, and 
containing the succinic acid. This 
appeals to he the iiiiiierul oil in its 
third state of altei.ition. The solid 
aue, 1 Asplialtum, mineral pitch, 
of W'hich there aic tliree varieties: 
the cohesiv e ; the si’ini-coiiipact, 
xnaltha; the compact, or asxihaltiim. 
th(\se are smooth, more or less hard 
or brittle, inflammable substances, 
which melt easily, and burn widi- 
out leaving any or but little ashes, 
if they be pure. They are slightly 
and partially acted on hy alcohol 
and ether. *2. Mineral tallow, 
which is a white substance of the 
consistence of tallow, and as greasy. 
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although more brittle. It was found 
iu the sea tm the coasts ot Finland, 
in the year 1730; and is also met 
vvitli in some rocky parts of Persia. 
It IS near one hltli lightei than tal- 
low ; burns with a h1ui‘ tlaiiu*, and 
a smell oi giease, le.i\iiig a black 
viscid m.iitei b« hnul, vvlncli is more 
dilhcultly lOnsiimed. 3. KUstic 
bitumen, or rnuu ial caoutihuuc, of 
which there aie two v.irietu.s. Ue- 
side the.M‘, Iheie .ue nthei hiiiimm- 
ous suhstiiiues, :i» )et and .imber, 
which appro.iidi the li.irder bitu- 
mens ill llieir natiiie ; and all the 
v.uieties ot pit-co.il, .ind the bitu- 
iiunoiis srhistiis, Ol shall*, which 
coul.iin more nr less ot Litiiiiieii in 
tiieir compoMtuiii. See 11. diile- 
renl kind.s ol Intiimen and bituniin- 
oiis substances, in tiien respei live 
pl.iccs 111 the order ol the .iJjiiiabut. 

JiriT W J N Ol S Id M h.S'J’ON IS ia 
known from other limestone by its 
unpleasant smell when luhbed, 
vvliii'h arises tioin its containing a 
very minute portion of bitumen, 
it is of a brown hl.uk lohnir. It la 
found neai Uiistol, and in (hilway 
IU Ireland. 'J'h(‘re is a bituimiious 
limestone I ailed D.ilm iti.m, wliiiU 
ooittoins so iniuh bitumen that it 
may be out like snap vcilh .• knife. 
It IS used lor polishing houses. 
After the wmIIs aie built lire is ap- 
plied by wiiiih meiiii.s they are re- 
duced to u wliitc lolour. 

Rb\CK JACK. An ore of zinc, 
.so named hy the imiu-rs, which is 
also callt'd blende or mm k lead. 
JibACK Lr..\J>.uu PlA MBAGO, 

. also called GllAPil I’l'K, i onsists of 
I U1 partscarhun, and !) iron. Iiijtmru- 
dale m Guinberbiiid it occurs in beds 
of varying thickue.ss, and aflords 
.1 vdlu.dile object of loimuene. 
The finer kiiid.s are boiled iu oil, 
and then i ut to make pencils. 
Grates are hl.ickenpd w ith H ; and 
it is also used to iuake crucibles, 
which stand the Are well. 

ELKALTIJNG is the art hy which 
llie dark co]our.s are discharged 
from cloth, and it is rendered 
white. 

RLKNPE. Sec Ri.ack Jack. 

niiOOl). Tlic fluid which first 
prcseiitH itself to observation when 
tlie pai'ts of living animals are di- 
vided or destroyed, is the blood, 
which circulates with considerahlu 
12 
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velocity ihrougli vesfiels, called 1 
veins and arteries, distributed into 
e^ery part of the system. 

Recent blood is uniformly fluid, 
and of a saline taste. Under the 
niicroBCope, it appears to be eoin- 
posed of a prodigious number of 
red globules, su-iuuuing in a. trans- 
parent fluid. After standing for a 
short time, its parts separate into a 
thick, red matter, or crass.imen- 
tum, and a fluid called seruiii. If 
it be agitated till cold, it eontinut's 
fluid ; but a consistent polypous 
matter adheres to the stirrer, which 
by repeated ablutions with water 
becomes white, and h.is a fibrous 
appearanee ; the orussiitiientuiii be- 
comes white and fibrous by the 
same treatnieiit. 11 Iduod he re- 
ceived trom the lein into warm 
w’ater, a hiniilHr filaiiicnrous mat- 
ter subsides, while the other parts 
are dissohi'd. Alkalis prevent the 
blood from coagulating ; acids, on 
the contrary, accelerato that elTeet. 
In the latter e.ise, the fluid is found 
to contain lu-iitral salts, consisting 
of the acid itsell, united with sud<i, 
winch consequently must exist in 
the blood, probably in a discugagt'd 
state. Aliohol coagulates blood. 
On the water bath, blood anbrd.H an 
aqueous fluid, neither acid nor alka- 
line, but of a taint smell, aud easily 
becouiiiig putrid. A stronger heat 
gr.idually dries it, and at the same 
time reduces it to a mass of about 
cne-eighth ot its original w’cight. 

The bluc'd usually consists of 1 
part cruor :ind 3 of serum. Hic 
speciilc gravity of the former is 
about t.'il.'i. By making a .stream 
of water flow over it, till it becomes 
colourless, out of 100 parts there 
■will be separated (W of colouring 
m.ittc;T, and 30 of insoluble fibrin 
will bo left behind. A little albu- 
men IS sometimes in tin* cruor. The 
specifle gravity of the serum ib 
about 1.020. According to Berra*- 
lius in 1000 parts of serum of tin* 
human blood were 905 water, 80 
albumen, (i muriates of soda and 
potas.s, 4 lactate of soda with ani- 
mal matter, 4.1 soda, aud phosphate 
of soda with animal matter. There 
was the same quantity of wafer 
and albumen in bullock’s blood, 
2.5fl5 muriates of soda and potass, 
0.175 lact.ate of soda with auiniAl 


matter, 1.52 soda and snimal mat* 
ter, and 4.74 loss. 

Till’ blood changes colour by ex- 
posure to oxygen, and other gas. 
It becomes red when it passes 
through the lungs. 

mixture of the serum of blood 
and quick-lime has been employed 
to give a coating of a stone colour 
to wood, which hos no unpleasant 
smell, driei quickly, .and resist, s tho 
.11 tion of the sun and rain. I'he 
wood should be first covered with 
a coating of plaster, and tlie roiu- 
position luust be used as it is made. 

BI.OODSTONE. See Calck- 

eON Y. 

BLOW-PIPE. This is an instru- 
ment by means of which tlie most 
liolent beat of furnaces may be 
produced from the flame of a can- 
dle or lamp, when urged upon a 
small parlu le of any hubstaiice. 

This lObtrunient is sold by the 
ironmongers, aud consists meiely of 
a brass pipe about one-eiglitU of 
an inch diameti’r at one end, anil 
the other tapering to a much lesv 
size, with a v ery small perfin atiou 
for the wind to escapi*. The smaller 
end is bended on one side. For 
pbilosophieal or other nice pur- 
poses the blow-pipe is provided 
with a bowl or enlargement, Cvide 
Piute), in which the vapours of 
the breath are condensed aud de- 
tained. and also with three or 
four small nozzles, with dilFcreut 
apertures, to be slipped on the 
smaller extremity. These are of 
use when larger or smaller flames 
are to he occ.ihionally used, because 
a larger flame requires a large 
aperture, m order that the air may 
effectually urge it upon the mutter 
under examination. 

'ITiere is an artifice in the blow- 
ing through this pipe, which is 
more difficult to describe than to 
ai quire. Tin* effect intended to ba 
produced is a continual stream of 
air for many minutes, if necessary, 
without ceasing. This is done by 
Hppl>ing the tongue to the roof of 
the mouth, so as to interrupt tins 
communi ation between the mouth 
and the passage of the nostrils ; by 
which means the operator is at 
liberty to breaihe through tho nos- 
trils, at the same time that by the 
muscles of the lips he forces a cou- 



tiniial stroani of air from the ante- 
rior part ot the month through the 
lilow-pipe. Wlien the inouth begins 
to bo empty, it is ri'pleni‘4hed by 
the lungs iii an instant, Avhile the 
tongue is nitlulrawn from the roof 
ot the inouth, and replared sigaiii 
in t)ie same manner as in pro- 
nouneing the monosyllable tut. In 
this way tin* stream may be mmti- 
niied for a long time Avithmit any 
fatigue, if the flame be not urged 
too impetuously, ami oven in tins 
ease no other fatigue is lelt than 
that of tin: muscles ot tin* h]is. 

A aK candle, of a modi rate sixo, 
but thicker wiek than they arc 
usually made with, is the most roii- 
veineut tor occasional experiments ; 
but a t.illow c.aidle will do v< ry 
well. The caudle should be snuHed 
rather short, iiud the wick turned 
on one hide towards the object, so 
that a part of it sliotihl lie hoiizon- 
tally. The stream ot air must he 
blovMi along this horizontal part, 
as near .is may be without stiikmg 
the wick. It the hame ho ragged 
and irregular, it is a proot that the 
hole IS not round or smooth ; and 
it the llame haie a caiity through 
it, the aperture of the pipe is loo 
laige. When the hole is of a pro- 
ptr figure and duly proporlionei', 
the tlaiue ( (iTi^i.^ts of a neat lumi- 
nous blue ( one, surrounded by ano- 
ther tlaineul a more taint and nuhs- 
tinct .ippearame. The stronge t 
heat IS at the point of thi- inner 
Haiue. 

The body intended to he acted on 
by the blow-pipe ought net to e\- 
lecd (he si/e of a p< iipcrcoiii. It 
in.iy be laid upon a jiieie of » fose- 
grained, weli-burui'il Lh.iicaal ; un- 
less It be of such a nature as to 
sink into the poii’;. ol this .substance, 
or to lia\c il- pro[)crties .ilj.'cted 
by its intlannnalile quality. Such 
bodies may be jilui ed in a siiialJ 
spoon made of pure gold or siher, 
or platina. 

Many advantage.'! may be derived 
from the use of this siiuple and 
v.iliiable iiisii iniienl. Its. smallness, 
which rendeis it snit.ible to the 
pocket, is no iiicoiisiderahle recom- 
mendation. Tlie nio.st expensive 
materials, and the iiiiniitest speci- 
luens of bodies, may be used in 
tlu'sc eKperimeuts ; and the whole 


process, instead of being earned on 
in an opaipie vessel, is under the 
eye of the oliservi r fiom beginning 
to end. ft is true, that v ery little 
can be detenniiied in this way 
concerning the quantities of pro- 
din ts , hut, in most cases, a knoM- 
ledgc of tlio contents of any sub- 
stance is a great acquisition, w’hicli 
is thus obtained in a very^ short 
time, and will at all events .servi* to 
.show the best and least expensive 
way ot conducting processes with 
the same matters in tlie larger 
w.iy. 

The hlnw-pipe has deservedly of 
late years been con.sidered as an 
e.ssenti.il iiistTiniient in a cheiiiic.il 
laboratory, and several attempts 
liavc bi*en made to f.iLiIitate its 

ii. se by the addition of bellovv.s, or 
some other equivalent instruments. 
These are doubtless very conve- 
nient, though they render it 
le.s.s port.ihle for mmeralogicaJ re- 
searclii s. It will not, beie, be iie- 
ccss.iry to enter into :iny deia rip- 
lion ol cl pair ot double bellows 
lixed under a t.ible, and commiiiii- 
catiiig with a blow-pipe v%hirh 
pasM's ibroiigb the table. Smaller 
bellows, of a port.ible si/e foi the 
poiket, h.ive been made for the 
same purpose. 'Jhe ingenious rhe- 
nli^t will ihid no great dithculty in 
adapting a Madder to the blow- 
pipe, which, under the pressure of 
a bo.ird, iim\ piodiice .i com hint 
stre.uii ol Hir, .lud iiitiy be vejile- 

iii. -^lieil, as it I'l'cnmeT empty, by 
bh'V.ing into it with bellows, or the 
mouih, .It .iiiotlu r apeitiire liir- 
iii^lied with a valvi oju-ning in- 
ward t;. 

Thi- chuf adv"intage lhe.se contri- 
VMiice'-' have o'ei the cotutuoh blow- 
pipe is, tliat they m. y be tilled 
withoxygiii g.’s, wh.ih incre.'ises 
the activity of comhustion to ;’U 
astonisliing degree. Tlie v.ipour 
from alcohol has likewi.se been 
employed for this purpose. 

After observing li.it changes arc 
produced on .my .substance when 
melted by if.scif’ it w ill oe advan- 
tigeous to try tlie sami* expeii- 
meat allei combining it with vaii- 
OU.S lluxe.*!. The best fluxes are mi- 
crocosmic s.'ilt, which is a compound 
olphosphoiic acid, soda, and uni- 
muni.t ; subcarhouatc of aoda, which 
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must lio freed from nil itnpurity, 
vspucially sulphuric acid; and bor.tx, 
which uiust be freed from the u a- 
ter of cr>st:illiKation. 

'Hu-ae are kept powdered in .small 
phials ; and when used, u sullicimt 
quantity may he taken up by tlie 
moistened point of a kinfe; the 
moisture causes the particles to co 
hen*, and prevents tliem from being 
hlowii an ay when placed on the 
charcoal. 'Jhe flux must then be 
melted to a clear bead, and tVie sub- 
st.iTJci' to be c'xamiiii-d placed upon 
if. Jt IS then ti' be suhmitted to 
till* aeh'ou, hv.*-t ot the exterior, ami 
arteiwiird:* of the interior fl.mit*, 
and ilie lullow ing eircuTiistaui.es to 
be caielully observed . — 

1. Whether the Mibfrtaiicc is dis- 
solved ; and, if so, 

'A. W I'.ethev witli or without clTer- 
vesceiii I , nliuh would he occa- 
hioued b> the libi latuinof carbonic 
acid, sulphurous ond, ox>g<*n, gase* 
oil*. o\ide ol i.iiboii, <Ve. 

:i. Till tTa'l^pan iicy and colour 
oi the whi!(*i ouhng. 

1. '1 he bailie cm uin.stuuees after 
tooling. 

Tht iifituie of the glass formed 
by the i xteiior Harm*, and 
0. I’lN the nitoTiOT tl.iuie. 

7. riu 1 annus relations to cuich 
of the (luxes*. 

It l'lu^t be ohsen'cd that soda 
Will iiul tuna a be.id on chareoal, 
biit with .1 Certain degiee ot heat 
will be absorbed. W hen, then-fore, 
.1 Mibsl.iiice IS to be fused with 
Mida, tins fliiN must be added iii 
n rj Miiall (jiMiititu's, and .a X'cry 
modeivite hc.ii uhcd at first, by 
v.hich means a • nnibiuatiuii will 
take place, .and the soda will not 
lie absoihi'd. If too hirg<* a qiMn' 
tity.uf •od.i has been aihled at first, 
and it lias consequently been ab- 
sorbed, a iiieie intense heat will 
cause it to return to the suriace ot 
the charcoal, and it will then i nter 
into conihmatioii. 

Some niineralb combine readily 
with only very small portions ot 
soda, but melt with dilhculty if 
more be added, and are absolutely 
infusible with a larger quantity ; 
aud when the substance has no 
affinity for tln.s flux, it i.s absorbed 
by the charcoal, aud no combination 
€USUti 8 . 


W’lu 11 the in in oral or the soda 
contains sulphur or sulphuric acid, 
the gh'ss acquires a deep yel.ow 
colour, which h> the light of a l.iinp 
appeari. red, juid as if pioduted by 
I onper. 

If the glass head heconu’S opaque 
as It < ools, so us to render the co- 
lour indistiiu t, it should be broken, 
and .1 part ot it mixed with mote 
of the flux, until the colour heconies 
more pure and distiiut. 'I’o render 
the colour more perceptible, the 
bead may be t'lther compressed be- 
hire it cools, nr drawn out to a 
thread. 

Ulu n it is intended to oxidate 
more highly a nu'tallie, oxide len- 
taiiicd ill avitntied conipomid with 
any of the fluxes, tlie glass is i nt 
hcatid by a strong flame, and wheit 
meltc'd is to be gradii illy withdrawn 
from the point ol the hbie flame, 
lliia operation may be rept .ited 
several timc*s, permitting the glass 
sometimes to cool, and using a jet 
of large apeiture with the hlow- 

^ '^lie rtfluvtion of met.ils is eflei t- 
cd in the following manner: llie 
glass head, iornu'd aft(‘r the man- 
ner already pointed out, is to bn 
kept in a st.ite of fusion on the 
charcoal us long UvS it remains oi 
the surface, and is nut absoi la d, 
that the metallic p.irticles may ml- 
lect themselves mto a ghtbule. It 
18 then to be fused with an additioiial 
quantity of soda, which will In* iib- 
sorhed by the ch.iiioal, .md the 
spot whire the absorption has t.ikcii 
pl.'ii e is to be strongly igniti-d by 
a tube with a small aperture, lly 
euiitinning this ignition, the portion 
of metal wliich xvas nor jireviously 
reduced W'lll now be brought to a 
nietaliie state; and the pron ss 
may be assisti'd by plai ing the bi-ad 
ilia smoky t'.anie, so as to cover it 
w'ltfa soot that is not easily blown 
off. 

Hie greaiest part of the beads 
which contain metals are frequently 
covered with a metallic splendour, 
W'hich 18 most easily produced by 
a gentle, fluttering, smoky flame, 
when tlie more intense heat h.is 
cea.?«d. W'ith a moderate heat (ho 
metallic surface remains ; and by a 
littlo practii e it may generally be 
know'u whether the substance un- 
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eler oxaminatioti contains u metal 
or not. JJut it must l)e <ibserved, 
tliat the gl.iss nt hni‘:i\ soiiietinicK 
a««snmes extunially a metallic splen- 
dour. 

W hen tlie clian oal is cold, that 
part inipri'ipi.ited with the fused 
mass should he taken out with a 
knih', and Kroiiiul with distilled 
water in a ci \st.i], or, wli.it is much 
hetfer, an aft.ite mortar. The boda 
will he dissolved ; llie ch.arcoal will 
tioat, and m.iy be poured oil ; and 
the metallic partules will remain 
in the water, .iiid imiy he evariiined. 
In this m, inner most of the nietalH 
may he reduced. 

All intense degree of heat was 
produced by Dr. llohert H.ire, of 
Philadelphm, by directing on dif- 
lereiit bodies .ijetof ll.ime, consist- 
ing ot oxygen .iiid hydrogen gases, 
in the proportion in winch they 
form water. The g.ist‘s were kept 
in sciiar.ite g.isonieti'rs, .nid only 
united at the oi dice of very small 
di.imeter where their tulies termi- 
nated. 

It remains now for iis to describe 
one of the most generally useful 
instrinneiits M he oper.ited with, 
in the whole practice of chemistry. 
Thi-j is the ort{-huiiroii,i'n 
(ch.irgi'd wifVi one p.iit of oxvgeii, 
and two of hydrogen gas,) which is 
capable of ohtaniiiig tlie highest 
teinpenitures, and of fusing the 
most lefractory subst, vnce.i. 

Description oj the o rii-hpdroi^ni blotv- 
pipc. 

The figure in the pl.ite represents 
this instrument in aetinu. 

A, H, is a deal screen one inch 
and a quarter thick, reaching from 
the lloor to the ceiling of the l.ibo- 
r.itory ; it is so constructed, tint A 
opens as a door, whilst II reutams 
fi\:ed. 1) IS the pum]» for evh. lust- 
ing the coinmnii air, mid condensing 
the gases, l.y means of a piston. 
D is the metallic box of the blow- 
pipe, tor ciiutainiug the condensed 
mixed gases. E is the bl.ulder, 
containing the gaseous mixture for 
compression. V is the hand of the 
operator upon the stoj)-c*ock of the 
jet, on the outride of the screen. 
<T, H, is a glass or brass tube tor 
the jet. 1 is the spixit-laiup for 
igniting the gates. 


The following is a figure of the 
minute parts of the blow-pipe. 

A, A, A, is the box for the gases. 
11, R, is a piece of br.iss tube, 
I losed at the bottom, c died the 
tiough, winch is fixed .lir-tight, 
into the box. C is a sm ill tube iu 
the interior, which, comim-nciiig 
near the top, is inserted into the 
bottom of the trough ; two or tour 
hole.s are made trom the trough 
into this tube, and open a couimu- 
nit ation to the gases in the box. 
D is a circular flat vaUe, lined 
With oiled silk or leather. K is a 
centr.il pin, whii h covers the bo 
and prevents the passage ol any 
thing from the trough info tlie box. 
F is an intersection ot the trough 
by fine wire-gau/e. (1 is a small 
chamber, (in the cap ot the trough, 
wlnih screws oii aiv-tiglit,) coiuimi- 
nicatnig liy a lint; t ibe n ith the 
interior of the troiipb ; and }ust be- 
low the orifice of this tube is a se- 
cond piece of very line wire-gauze. 
H is the stop cock, n Inch connects 
the cap with a jt't jiierced, having 
a circular motion, 1, and to this, va- 
rious tubes, as K, may be iitted. A 
pi<‘ce ot fine wire-gauze covers tlic 
cud of the tube at C, to .stop the 
passage of any thing from tlie box, 
whuh may prevent the aciiouoftlie 
valve. 

The mode of rendering the use ef 
this instrument safe, i.** to reject all 
I )i*t.s hut .such as are of a vi*i v tine 
bore ; these being attended with 
little or no daiigi'i, as the flame is 
arrested iu them, by the minute 
diameter oftlii ir passages. On the 
contrary, when jets ol large di.ime- 
ters are used, tlii’y .ire very liable 
to a rec.’ssioii of tiie flame into the 
box, and, consi'ijueiitly, to the com- 
plete destruction or the .ipparatus, 
and the hazard ot the nperator'.s 
life. Rut as extremely high tem- 
peratures are sometimes necessary 
tor the fusion of refractory bodies, 
tubes of oiie-sixtieth of an inch in 
diameter .ire ah.solutelv neces.sary. 
To prevent injury to the opiTator, 
when these tubes arc used, Dr. 
Clarke, ot Cambridge, has invented 
11 safety-screen, through which the 
jet passes to the body under opera- 
tion ; and we arc happy to add, 
that the invention has hitherto com- 
pletely answered its purpose. 
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^\’lic*n tl )0 inslrumont is to be 
used, till* re>eTvoir sboiild be ex 
JiaiLstcd of the coniiiioii air, Tiy means 
ol tie* syriiiKi-, and then tilled with 
the g.ises ; alt«“T wliich, \vat«*Tshould 
be poured into the troiif;h to about 
1 ; the iv.isj'.mniy then bo condensed 
into the box, by .ipplying the piston 
vei tically ; and by tlieiv own elastic, 
force, they will pass through the 
tube, th(' water, and the various 
hcreeiis of m ire-giiiize, and is.sue 
out Jit the let. 

When the inflammation, by the 
iii.e of SI lery large jet, nr of a slow 
f uneiit through a small one, p.is.>««\s 
b.itkward.s, It IS generally arresteil 
by thi* .‘>1 reen at M ; and when it 
floes p.i.ss It, It merely explodes (he 
small ])ortion ot ga.s in tin. upper 
p.irt f»f the trough, and doi‘s no 
Jisrni ; and the valve I) prevents 
tJie water troiii heiug propelled into 
the box. 

Dr. CUrkc, in .i lelfer to T>r. 
Tlioiuaon, says, that in ii.sing the 
gcis blow-pipe, two prei autinn.s are 
necessary I'^ir^t, the operator, be- 
lore ignitnig the gas, should apply 
hi.s eJT to the apparatus, gently 
turning the stop-cock of the jet at 
the same tiine,j and listen to deter- 
mine, by the bubbling noise of the 
u'l, whether it he actually within 
tlse .safety cylinder. The oil may 
be dr.iwn into the ro.servoir when- 
ever the piston is used, if the stop- 
co( k below the pioton be not care- 
fully .shut, hehire tlie handle is 
rai.sed. If there li.iie been a par- 
tial di'toiiation in the .sati-ty-cylin- 
der, as ^lUfaetiIue^ b.ippens, when 
the gi.H IS iie.irly expended, this 
pni.iulioii IS floulily iietoss.iiy. To 
.m ertaiM wheflier the oil h.is not 
hi eii iJiiM-n into flu- reseiioir, be- 
eause an explovioii of the vi'lioJe 
apparatus would he extremely pro- 
bable. Using this precaution, the 
diameter of the jet may be .so en- 
l.irged aJ to equal one-twenty -fildi 
ot an imh. 

Si'cniidly, if, W'ith this di imcter, 
the heat of llie flame In* not Milfi- 
CT*nt to melt a platiinnri-wire, whose 
di imeter equ.iks oiie--ixteeiith ol 
an inch, the ojier.itor m.iy be as- 
sured hn exjieriiueuts wull not be 
attended with accurate results. 
The melliug of platiimiii- wire ought 
to be considered aa a necessary 


trijil of tlio intensity of the lieafj 
which should be such, that this wiro 
not only falls in drops before tlio 
flame, hut also exhibits a lively 
scintillation, resembliiig the com- 
bustion of iron wire exposed to tho 
same temperature. 

" Itinii.st,” he says, h.ave appear- 
ed very remarkahle, th.it W'hile tho 
reduction of the (Xirtlis to the iiie- 
talhe state, (and particularly of 
barytes,) was so universally ad- 
mitted by all who witnessed my 
f'xpeiiments M'ith the gas blow pipe 
in C.nnhridge ; the experiments 
which took place al the Koyal In- 
stitution lor the f'xpress purpose 
«>f ubtaiuiiig the same re.sults, to- 
t.illy failed. 'J'his will, however, 
appear less .surprising, whiui it is 
adtled, that my own experiments 
began, .it length, to fail also. In 
tin* month of April, 1^17, owing to 
causes 1 could not then explain, 
the intensity of tlie hf'at was so 
miith diminished in tho fl.imo of 
tho ignited gases, that 1 was some- 
times iinalile to ellect the fusion of 
pljitnmni-wire, of the thickness of 
a common knitting-needle. Tlu» 
blame wa», of course, imputed to 
.some impurity, or want of duu 
proportion in the gaseoics mixture; 
when, to our gri'.it amazement, tho 
inteiivity of the heat w'as ugaiii re- 
•stored, dimply by removing a quan- 
tity of oil whicli had accumulated 
in the c.ip Ilf the .safety-cylinder, 
and which had Jicqinred ii black 
colour. About this tune Dr. Wol- 
h'.stoii arrived at C.imbridge, and 
w.iH im'scnt at some experiments, 
111 company with the De-iii of U.ir- 
lide and our piolessor of cbemis- 
tr*, . Dr. Wollistiui brought with 
him sonu* j.iire liiryt'-s. It 
leiiuediatcly obser'ed, that with thi,s 
n'*w'ly piepi:*cd b.irytes there wiis 
uo pos.sll.iiitv of obt.'iiiiing any metal- 
lic .'ippi-araiii e. TJie barytes deli- 
quesced before the ignited gases, 
and drop.s of .'i Ju|uid caustic matter 
fell fruni it. Hence, it bocaiiio evi- 
dent, that the failure here, and Jit 
tho Royal Jiistitution, might be 
attributed to the same cause ; name- 
ly, the iinpunty of tin: barytes, 
which proved to be in tact an hy- 
drate; its leduction to the metallic 
state, before the i/piitcd gas, being 
thereby rendered impracticable," 
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In Mr. Haro’s (of Pliiladolpljia) 
bloM'-pipo, the g.\si‘s arf not ininix- 
tiirc fill tliry an; brought togethor 
at thi' point of I’lnissioii ; “ con^o- 
qiiriitlj,” hays Mr. Tillurh, “the 
i)pcrat«»r is coniplrtely secured 
against any danger from an explo- 
sion ; and it niii^t he obMons, that 
by hiving tv\o foinb'iihing \esseJs 
for flu; gas reservoirs, every result 
esn bt; obtained, 'which the united 
gases from one \ essel can possibly 
yield ; for by means of a cock at 
ih»' elluxioii, llie gases ina> be re- 
gulated, till any required propor- 
tion of mixture or ellect js pro- 
diired.” 

The following arc some of Dr. 
CLirke’s expenments ou vanous 
substances by the action of tUcoxy- 
li>drogcii blow pipe. 

oj the carbonaceous 
substance uhich Jltmts on pig-iron . — 
^Vhon this substance was brought, 
per rr, into contact with the ig- 
nited gas, s( inf illations ensued, 
resembling the sparks tlirown out 
hy tlie hre'work, culled a Jlouii- 
pot i but on a smaller hcale. When 
placed upon charcoal, the same 
appean'iice takis place, until fu- 
sion begins, when a bead «>f metal 
is formed ujion the charcoal ; and, 
ns soon as this begins to boil, such 
a rapid cnmljuatioa takes place, 
that the whole ot the metal wi*ms 
to be sent forth in a volume ol 
sparks. 

/ i/.vi()u ami combustion of carburet 
of iron. — Dr. Cl.irke selected a small 
fragment, and brought it into con- 
tact with the ignited gases ; its fu- 
sion luiiiieUiately ensued, bring ac- 
companit‘d, at the same time, hy 
that vivid SLintiUatioii which was 
remarked in the preceding experi- 
ment, and which denoti'S the com- 
bustion of metallic bodies, espe- 
cially of iron and plntinuni. No 
change of colour was, however, to 
be observed in the llauie ; the light, 
as usual, was intense. 

Upon examining the appearance 
of plumbago after liiMon, its surtaee 
wa.s covered witli innumerable tni- 
niito globules, some of which were 
limpid and transparent ; others 
were of a hrowuisli hue ; and the 
larger globules jet black ; and seeiii- 
V«l to exhibit a darkmetalUc lustre ; 
but being BO exceedingly minute, 
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it was difficult to ascertain their 
real natiite. I’hey sunk in naphtha, 
disengaging bubbles of gas. AVater 
produced no cluinge in their ap- 
pearance ; they fell rapidly to the 
bottom, and reniainod there ivitli- 
out alteration. 

Jtcdiivthn of oxide 0 / tin, at tenth 
ctl bp toinbu.otion. — AV'ood-tiii ex- 
posed to the Ignited gases, tuinmu- 
iiicates a beautiful blue colour, like 
that of violets, to the flame. I'his, 
Dr. Clarke says, has not been bc- 
lore noticed. 

If a pair of iron forceps be used 
ns a support, the iron hec omes cn- 
V ered witli -jii oxide of tin, ot incom- 
parable whiteness, 'nu* fusion is 
rapid ; and it the wood-tin he placed 
upon charcutil, the metal will he 
revived in a pure and malleable 
state. 

Jteduction of oxide of iron, utti nd- 
ert bp combustion. — In this experi- 
ment, Dr. Clarke made use of wood- 
iron, or fibrous red luematite. It 
w.iM placed upon chaicoal, and in- 
sUnUy tuhcd ; being ri'diiced to a 
bead, wluch began to burn, like 
iron-wire, by continuance of heat. 

P'usioH oj platinum .—'rtio largest 
drops which have fallen from ni(‘lt- 
ed platmuin-wire, when exposed to 
the utmost heat, weigh ten grams ; 
but Dr. Clarke ootaioed drops of 
metal weighing fourteen g'*ains, 
when the current ol gas was dinii- 
nished so as not to let the metal 
run oil’ too quickly from the wire. 
Hy placing several globules upon a 
piece of charcoal, and suffering the 
whole force of the gases to act upon 
them, the metal is niad^ to boil, 
and they all riiii together in one 
mass. In tins way Dr. tUarke has 
melted more than *200 grains of 
platinum into a single brilliant me- 
tallic globule. 

rombustion and volatilization of 
tellurium. — W hen tellurium is 
placed upon charcoal, and acted 
upon by these gases, it inflames 
writh violence, accompanied by de- 
tonation , exhibiting a v ery beautiful 
flame, it is then volatilized in the 
form of a greenish yellow vapour, 
having a very disagrecahle odour. 

CombuAlioH and volatilisation of 
selenium. — ^Ihe action of the ignited 
gases on this new metal, causes 
rapid volatilization, and the metal 
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as it rises pives a beautiful blue ro- 
Jdiiv to the flame ; at the same time 
the liiponr has a stroii^j odour of 
bor'.e-iMdil Lsb. 

f'nnihit\tn>it anti H'ntfilltitnm of 
(infimu/i'f.- If, uheii this iin*tril is 
lu a .stall- ot i-!nuhti(in on eliareoal, 
it l<e throMii npeiia ileal Iioai'd, nr 
»>n f>ie It uill divide into 

iiMinnieialile tiei'N jTlobiiles, whu h 
iiuni Willi a \ iMil il.iine and bril- 
li nit < intdliiMon. 

Fusion mid m'ihI ifltn ton of iron 
iii’i/ n on — W 1-1 M fiese wen- 

put npou eh.in-o.il, .nid a< ft d upon 
by lln- iirniLed tliev wire 

speedilj Ml a st.t" of ai tn e ebn/ii- 
tnm, and p'\e out a most m\uI 
lieht, areuiopauied by hiautilul 
i>l'llltl]^atlOl':^. 

Fusion itiuf 1 oinhmtiio! of'tojifnr. 

Coj'P* I I'lai e<l iiiio’, (|h> (liarrod, 
Ixulod iind luinit 1 gniuj; 

out a iU-lii'.ite preen ilauu . 

Fomhnstion of noid. — ll a sbp of 
polit be i-siu/ied to the tu'lioii *>l 
there pases :u u a^.iteol ignition, it 
V, ill bum AMth a biilliaut green 
flame. 

('oin(>ii'i*itin of’ silver . — When a 
pieta <jI .sd ei is ynit on a jneee of 
fli ino.il, bi'ti'Te file yet ot the < om- 
pi uisd liliiw pipe, It bums with a 

light pret n iIjmij. 

Fusion and rombnstiou o/enfffal 
iiX‘d I'fiosfiliulv of ImK . — This silt 
dm not deerc pitfiti*. It Mas phos- 
jdmri seen I, iiiul fused into a hlaek. 
sl.ir , dcfiosituigon an inui toiceps, 

.1 i'lipreiui.s I olouri d powder. Jt 
tii/iiitillcited with a reddisli-colouroil 
fl'imc. Lpon filing the alag. Dr. 
Clarke observed a gloliule of white 
niofal, resembliTip silv'^r, w'h.eh 
iloes not alter by exposure to the 
air. 

Mr. Hare's experiments on earths, 
&r. leith the oxy-hydrogen blow- 
pipe weri: equally interesting. 

Fusion of siivj.', aluiinnv, and ha 
rates. — Finely powdered silex nos 
moistened with water; it bi came 
agglutinated by the heat, and wa.-! 
then perfectly fused inte a colour- 
less glass. 

Aliiiiiine was perlectly fused into 
a millt-whito en.iniel. 

Harytes fused iruiiediately, with 
intnmeseence, owing to water; it 
then became solid and dry; but 
floou melted again into a ptifect 
9-t 


glolude, or greyish-white ena- 
mel. 

Fusion of stronfites, nfncinr, and 
ziHon.— Strontiti.-^ phieetl upon tJie 
<. I'l.ircoal and (‘\pl»^ed ^'F tile in 
ilaiiied .gasc'., e.\iiib:ti*d the s.niie 
plieuome i.i ; gliii iii.‘, m .i siiiiilar 
sifU'ition, w.i.s pirii'itlv fused into 
a white iiiaini’l. /neon, under 
the s.iM-- tie,itiin-nt, e\lul)iied u 
.siini'.ti ippe I'l III. e. 

Fusion (>/ linit . — Win ii tin; coin- 
pniiiui flame fell iipt n linn-, the 
‘■plendniir of tin* lignt was iiiMtp- 
port.ihle t.> the n.iked eve ; .nid 
wliioi 1 11 wed tin nil ',h deep-co- 
loured gl.is i-., (as, I id.-ed, all llie 
expernai'iil^ i-uglit to be,) the iiiUi! 
was .set n to la-cnme r.ijiided at rlie 
Iiiph-s, an ', gradii.illv t.i -..nk, tdl, 
in th-‘ ti'iirse ot .i f , v, sei muU, 
only .1 MualJ gluhiil.ir pi otiihei .inee 
I' main -d, .ind tin- ni.i-'s of Mjp- 
port'ug Unu' wa.s a] .o ■.MpcHu i.-lfy 
tii.sed at the nasi* el tin* Lohiiiiii, 
through the sp n e ol h.ill an iiicli 
lu diameter. The ptotidu lanee, as 
well as the enutupi-nis portion of 
the lime, was nmverti d into a 
perfectly white and gh-'fi niiig <*nci- 
iiiel. A iirntriiify iMg gl ij.s disco- 
vi*ied a few' nin.'ite pn, ,-s, Init not 
the^.sliglitfst etit'iv iippiMr.iin e. 

Fusion of iiniiiiiisiti — I'hi* e,-*.ipo 
of water caii.‘.e(i the vritev ol toe 
1 one ot ni.ifpiesi.H to fly oil* in re- 
pi'uted thikes, nod the lop of the 
inisti'iii, that thus renraiii' il, gave 
nearly as iMiV\.*ilii] a H‘lb*etion nf 
light as the Jinn*, ,^ft• r a lew sc- 
< oiidb, the piece being cvaniiued 
by a magintying gla s, no rougl 
ne.ss or e.irthy paiiniis could ho 
perceived on rhe spot, luit a 'luiii- 
her of glassy Miiooth prolnheraiues, 
vvhese suri.ice was .i pi rlectiy white 
enamel. 

rrofes.sor Sillinian, of Yale Col- 
lege, says, tliat we may, perhaps. 
In- jnstifn-d in saying, in future, 
that the primitive earths are fu- 
sible bodies, although not I'u.sible 
111 luni.ici's,— 111 the solar forii,s, 
nor, (with the exception of aiuminu 
and barytuB,) even by a stream ot 
oxygen gas diiected upon burniuff 
rharcoJiI. 

Fusion of giinjlint. — Gun flint 
melted with great rapidity : it first 
hci ante white, .md Ihe fiihion was 
attended with ebullition and a su- 
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jparation of munr-rous small ignitrd 
globules, -which seemed to burn 
away, as they rolled out of tlie 
current of flame : the )jroduct of 
this liision WdS a beautitul sx>lt:udid 
enamel. 

Fusion of c/inlcrdonjf, orU'nfal 
corutUartf and rut jusptr. — Chalce- 
«lony inelte»l r.ipidly, and gave a 
Le.iutifiil bluish white enamel, rc- 
scmblmg opal. 

Oneiital cornelian fused with 
ebullition, and produced a aemi- 
tranapavont white globule, with a 
line lustre. 

Red lasper, from the Grampians, 
was slowly fusi d with a sluggish 
ollervcscence • it gave u gre>i.-»li* 
black, slag, u itli wlnte .sxmt.s. 

Fusion of ttu hrri/t, uint Ft nif ittn 
rmeraltl.— Ki^ryl melled uistanily 
into a pel left globuli', and conti- 
nued 1 T 1 a Molent ( Inilhtioii, as 
long as the fl.nue was applied ; .md 
M'hi*n, afti r tlie gloliiiU* beeanie 
cold, it Avas he.ited again, the eliiil- 
lilion was efju.dly rmiewed , the 
globule V.. IS a glass ot u heauliiul 
bluish-white coloui. 

The phenoiiK’n.i exhibited b-y the 
<‘meiald ot Ihnu, WiTe siaiilac; 
only the jloliu'e was green, .uid 
pcTfoctly tr.nis|j.irent. 

Fusion an,/ comhustum oj Ini 
<*i/c.— Leiirite jnst.ni11\ fiMcul into 
a perfect Iran.^p.-ii ent nljil<“ gla-^s ; 
the fii'^ioii Avai alietnled a. itb strong 
eliiillilion, and in.iny ignited glo- 
luiles darted tioiii it, and burnt in 
the air, or rolled out upon the 
charcoal, and tin u burned. 

It is probable lb d these ghfluiles 
Wi-re potasMin.i, ns Ibis stone con- 
taina more than *20 xu>r cent, cf 
pot.iss. 

Ill addition to the, sc and other 
ititerestmg experiiin iits, Mr. H.ire 
fused poiLehiin, loiniiion potteiy, 
fragments of Insoan crucibles, 
WedgcAvood’s w.ire, various natu- 
ral clays, as pipe and por. elain 
clay, fire brick, common brick, and 
conipoiiiid rocks, Avitli equal ease. 

M. Lampadius, on making use of 
the gas blow-pipi', found the heat, 
which is produced by tl-'* combiis- 
lion of oxygen Avith carburetted 
Aydrogen gas procured from coal, 
to be more intense than that with 
pure hydrogen. 

BLUB (Prussian) is made by 
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mixing one part of thcfeTTO-pnisaiatc 
of potass, witJi one part of copperas, 
arul four parts or more of alum, 
each previously dissolved in Avoter ; 
the Pruhsiaii blue eonsisting of 
deiito-ferro pnissiate of iron mixed 
AA'ith mure or less alumina, preiijn- 
tates. It is alterwards drn*d on 
chalk stones in a stove. It is a 
mass of ail (‘ytrenitfly de.ep blue 
colour, insipid, iiioilorouH, and 
much denser tlian water. 

iihUK (Saxon). The best Saxon 
bhii* colour m.iy be given by the 
following composition : 

Mix one ounce of the best pow- 
deri'd indigo with four ounces of 
sulphuric acid, in a glass bottle or 
matrass, .and digi'st it for one hour 
Avith the heat of boiling water, 
shaking the inivture at ditlerent 
tiiiu‘s: tbi-n add twelve ounces of 
A'’.iter to it, and stir the whole 
v.'ell, and A\-lieu groAvn cold, tilter 
it. 

Mr. Poerner ailds one ounce of 
good dry potash at the end of 
twenty-tour hours, and lets this 
St uid as much longer, before ho 
dilutes it with water. The cloth 
sli’Mild be pn'pared v» ith alum and 
tartar. 

IJOG ORKS are ores of iron. 

IKtliM, u, a mineral found in 
Av.e ke and li.isalt, in Silesm, Hes- 
si.t, .i".d Sunua in Italy, tiho m tlio 
Giant’s Gaiisewav in Ireland. \ 
Id ick variety is found iii the trap 
locks ot the Isle ot Sky. Its ro- 
'ours .m* >i‘llo v-red, and brownish 
blai’k, M lien it is called mountain 
^oap. It a^llieres to the tongue, 
h IS a gre u.el and j.ills to i»iei es 
111 w.rcr. 

li(»I.()<; N I AN S rONR, otlierAvise 
called llologiii.in pliospliorus. La* 
mery reports, that an It ih.iu slioe- 
in:iker, named \ luci'nza Gasnarolo, 
1ir,t discovered the phosplioiic pro 
perly of the llologni.iit stone, (t 
in tlie ponderous sp.ir, or native 
sulphate of barytes. 

11 It be livst luMted to ignition, 
then tinely powdereil, and made 
into a paste with inucil.ige ; and 
this dividi'd into pieces a 

quartiT of an iiieli thiek, and diiod 
in a moder.di- beat, be exposed to 
the heat of a wind furu.ice, by 
placing them loose in the midst of 
the charcoal *, a pyrophorua AviU bo 
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obtained, v^bicli, after a minute’s 
exposure to the sun’s rays, will 
give light enough in the daik to 
n-iidt'r the tigiires on the dial-plate 
of A -watrh visible. 

HOLETJC ACID, is .in acid ex- 
tracted from the juice of a spe- 
cie.s of the boletus, culled boletus 
pseudo igiiiariiis. 'Hie juice is con- 
eeiitrated to :i syiup by a gentk 
he.it, und acted upon by stioiig al- 
cohol, whut reiuaiiis is di->soI\ed in 
water. Nitrate of lead i.s dropped 
into this solution, when a white 
pr«>cipitate tails, which is to bo 
well waslied uith iiater, and de- 
coiuposed by a .'.tte.iui ol MiipJ.a 
h\dri _ g.is. 'I'wo It ids 
Will be found in the li(|uet alter I 
tiUr.ituui and ewipor.itum. One in ^ 
small (ptaiilit\ ,tlie phosplioric aeid , 
and the otlicr lu perni.nient cry?.- 
tals, called the boletu atul. It 
consists of tour .sided pri.»>ii.^ ot a 
whiti' colour, pium.iiu nt m the 
air. 

HOhETrS. .\ genus of niiish- 
*’,hi \ er.d species ha> e 

been cbeiiiu .itly :niai>7.ed. 

1. /ioUlus found on 

walnut trees, lu 1‘iiiU parts. 
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2. Boletus luricis, found growing 
on larch and fir, h.is a place in 
foreign phaiinacDpo his, under the 
iianie of ag.inr.. It i.s white, and 
on the outside is like friuble lea- 
ther. Its iiilii.sioii pToduce.s red on 
vegetable blues; re: in may be ex- 
tracti'd troni this bolidus, and also 
benzoic at id. 

;h Boliius iguiariits. See Ama- 
dou. 

A .solution of tbi.s boletus is found 
to coiitaui sulphate of lime, muri- 
ate of potass, and a brown exlTtac- 
tivo matter. i’lio.sphates of lime 
and magnesia, with some iron oi'e 
found in the imolublc mutter. 

00 


4. Bolctui pseudo igniarius yield* 

, water, bolefate, phosphate, and 

acetate of pnta.ss, fuiigic acid, and 
vegetable albumen. 

5. Bolt'tus t i’fii/ius con.si.sts chief- 
ly of auitna) mucus, which becomes 
cohe.sive hy heat. 

IION E. The bones of men and 
quadnqji'ds owe their great linii- 
ues.s and solidity to a eoiisiderablo 
Jiortinii of the phosphate of lime 
wliiih they coutuin, AVlieii these 
are lasped small, and boiled in 
Water, they iillord gi latiiious mat 
ler, .Hid a portuui ot tat or oil, 
which oecupied their interstices. 

h'oiircroy and \ aiiqiieiiii di.sci>. 
vered pho.sph.ite of ' ail 

the bones they examiniMl, except 
hum.ni bone'«. Tlu* bones of tb« 
hut sc aiul sheep atlbrd about l-3Ulh 
ol phosphate ol magnesia ; those of 
tisU nearly the same qu.intity as 
those of the ox. 'J'hey account for 
th.s by observing, that pho.sphate of 
iiiaguesia is found iii the urine of 
mail, but not in th.it of uiiiiu.il.s, 
tUougli botVi equiilly take in a por- 
tion of magnesia v;ith their food. 

The experiments ot Mr. Hatchett 
show, that the lueiubr.inous or car- 
tilaginous siilistaiici', w hu h retainu 
till' c.irthy salts w'lthiu its luter- 
.stices, and appears to determine 
the sli.ipe of the boiu*, is tilbuiiien. 
Mr. Hatchett ob.->erveB, that the 
eiianii 1 of tooth is analogous to 
the porcell.inoiis shells, while ino' 
ther of pearl approaches iu its na- 
ture to tree bone. 

A curious phenomenon with re- 
.spect to hone is the circumstance 
ot their anjiiiring a red tinge, when 
madder is given to anim.ils with 
their food. The bones of young 
pigeons will tbiiH be tinged of a 
rose colour in twenty-four hours, 
and of a deep scarlet in threo 
days ; but the bones of adult ani- 
mals will be .1 fortnight in acquir> 
mg a rose colour. The bonus most 
reiiioti: fiom the heart are the 
longest in acquiring this tinge. 
Mr. Hibson informs us, that extract 
of logwood too, HI considerable 
quantity, will tinge the hones of 
young pigeonr purple. On de- 
sisting from the use of this lood, 
however, tlu: colouring niatte.r is 
again taken im into the circulation, 
and carried oli, the bones regaining 
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thcir natural hue in a short time. 
It was aaid by Du Hamel, that the 
hones would becoine coiuurt'd and 
I'oluuiit'ss 111 t-.onceiitrm layers, it 
an animal were fed alternately one 
week, with madder, and one week 
uiMoi'.t; and lienee he inferred, 
the bones weie. funned in the same 
iiiaiiiier as the woody jiarts of 
trees. Hut ho was mistaken in the 
tact ; and indeed had it been true, 
M'lth the iiifcroufc he naturally 
draws from it, the hones ol animals 
must have Ik'Oil out of all propor- 
tion larger tlian they are at pre- 
sent. 

Bones arc of extensive use in 
the arts. In their natural state, or 
dyed of various eulonrs, they are 
made into handles uf knives and 
lorks, and numerous ariich'S of 
turnery. There is a manufacture; 
ot vulatilc alkali from bonus, the 
coal uf whu'li forms bone black; 
or, if they be alterwards calcined 
to whiteness in the open air, they 
eoustituti' the hone ashes, of which 
cupels are made, and Avhioh, finely 
levigated, are used for cleaning 
articles of paste, and some other 
trinkets, by the name of burnt 
hartshoi'n. The shavings of liarts- 
horn, which is a species of bone, 
allbrd an elegant ji'lly ; and the 
shavings of other bones, of which 
those of the calf are the best, arc 
often employed in their stiMd. 

On this principle, Mr. Vroustlias 
recoiiniiended an economieal use 
ot bones, particularly with a view 
to improve the subsist'-nce of the 
soldier. He first chops tlicin into 
small pieces, throws them into a 
kettle of boiling w.iter, and lets 
them boil about a quarter of an hour. 
When this has stood till it is cold, 
a quantity of fat, excellent tor cu- 
linary purposes when fresh, and at 
any time fit for ni.iking candles, 
may be taken oil* the liquor. This 
ill some instances amounted to an 
eighth, and in olhers even to a 
fourth, of the weight of the bones. 
J\fter this the bones may be ground, 
and boiled in eight or ten times their 
weight of water, of whicli that 
already Uhed may lorin a part, till 
about half is wasted, when a very 
nutritious ielly will be obtained. 
'J'iie boiler should not be of copper, 
as this metal is easily dvasolved by 


-BOR 

the jelly ; and tin* cover should fit 
very tight, so that the heat may be 
greater flian that of boiling water, 
hut nut equal to that ol Papin's 
digester, which would give it .111 
cunpYreuma. The bones of meat 
that ha\e been boileil, are nearly 
.iS productive as fretdi be , but 
Dr. ^'ouiig found tliOhe of meat 
that had been roasted aUbi’dcd no 
jelly, at least by simmering, or 
gentle boiling. 

Calcined bone yielded to Berze- 
lius: — 

Phosphate of lime . 81.0 
Phosphate? of niagncsi.i J . I 
Piuato of lime . . . 3.0 

Lime 10.0 

Soda 2.0 

Ctarbuiiic acid . . . 2.0 

100.0 


The same chemist found tlio 
bones ot uiceii to yield 


Cartilage . . . . 

3.1.35 

Phosphate of lime . 

55.3.5 

Fluate of lime . . 

3.0U 

Carbonate of lime . 

3.85 

Phosphate of mag- 
nesia 

*2.05 

Soda 

2.15 

lOO.OU 

BORAOIC ACID. The salt com- 


I iost'd ot this acid and soda, had 
oiig been iLsed bn^h m medicine 
aiitl the arts under tlie name ho- 
r.ix, when Hoiubcrg first obtained 
the acid separate in 1702, liy dis- 
tilling a mixture of borax and su!- 
phutf* of iron. He .supposed, ho .v- 
ever, that it w'as a product of the 
latter ; and gave it the name of 
volatile tiarrotir salt of i itriol, or 
srdutitc .salt. Lemery the younger, 
soon after discovered, that it could 
be obtained from borax eqit.dly by 
means of the nitric or muriatic 
acid ; Henllroy detected boda in 
Inirax ; and at length Harou proved 
by a number of experiments, that 
boi'ax is a eompoiiiid of soda and a 
peculiar acid. Cadet has disputed 
this ; hut ho has merely shown, 
that the borax of the shop.s is fre.- 
queiitly contaminated with copper; 
and Struve and Kxchaquet hayo 
endeavoured to prove that the bo- 
racic and phosphoric acids axe the 
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■ainc ; yet their experlmenta only 
show, that they reBeinblc each 
other in certain respects, not in 
all. 

To procure the acid, dissolve bo- 
rax in hot water and filttT the so- 
lution ; then add sulphuric acid by 
little and little, till |the liquid has 
a sensibly acid tast(>. liuy it <iaidc 
to cnul, and a great nuuib<‘r of 
small shining launnated crystals 
will form. These are tlie boracic 
acid. They are to be washed witli 
cold water, and drained upon brown 
paper. 

Jloracic acid thus procured is in 
the form of thin irregular hexago 
nal scales, of a silvery whiteness, 
having some ivsi uiblaiice to sper- 
inaceti, and tin' same kind of 
gif'iisy feel. It has a sourish taste 
at iirst, then luakes a bitterish 
cooling iin[iressioii, and at last 
lea\ es an agreeable s\ve< tuess. 
Pressed between the teeth, it is 
not brittle but ductih*. It has no 
smell ; hut, when sulphuric acid is 
poured on it, a transient odour of 
musk is produced. Its spccilic gr.i- 
vity ill the form of scales is 1.470 ; 
after It h.is been fused, 1.803. It is 
not altertid bv light. K\])osed to 
the fire it swelK up, from losing its 
water of cryst.illization, and in this 
slate is Called cuUiiied boracic acid. 
It melts A little before it is red-hot, 
willidiit perceptibly losing .'iny wa- 
ter, but it does not flow freely till 
it is red, and then lesj than the 
borate of soda. After this lusion 
I a Inird tran-^parent ghuns, be- 
coming a little op.iqiic on exposure 
to r!io Jiir, uithout abstracting 
moisture from it, and nnaltered lu 
its propiTt:es, tor on being dis- 
olved in boiling wc-ter it crystal- 
lises as before. This glass is used 
in the composition of false gems. 

Boiling water scarcely dissolves 
one-fiftieth part, and cold water 
much less. \V'lii*n this solution is 
distilled in close vessels, part of 
the acid rises with the water, and 
crystallizes in ♦he receiver. It is 
more suluble in alcohol, ami alco- 
hol containing it burns vv i l1i a green 
flame, us does pafier nipped iu a 
solution of boracic acid. 

Neither oxygen gas, nor the sim- 
ple combustibles, nor Che common 
netab, produco any change upon 


boracic acid, as far as is at present 
know'u. If mixed with finely pow- 
dered charcoal, it is nevertheless 
capable of vitrification ; and with 
soot it melts into a black bitumeii- 
likc mass, which however is so- 
luble in water, and cannot easily 
be burned to ashes, but sub lines 
in part. AVilh the assistance of u 
distilling beat it dissolves in oils, 
especial 1> mineral oils ; and with 
this It yiidds fluid and solid pro- 
ducts, which impart a green colour 
to spirit of wiiio. W hen rubbed 
with phosphorus it does not pre- 
vent its intlammatioii, but an earfliy 
yellow matter is left behind. It is 
hardly capable of oxiding or dis- 
solving any of tiie metals except 
iron and sine, and perluips copper ; 
but It coiiihines with iiuist of the 
metallic oxides, as it does with the 
alkalis, and probably with all the 
earths, though the greater part of 
its combinations have hitherto been 
little examined. It is of great use 
111 uniilyzing stones tluit contain a 
fixed alkali. 

The boracic acid has a more 

J >owi*rful attraction for lime, than 
or any ofli«*r Jof the bases, though 
it does not leadily form borate of 
lime by adding a solution of it to 
lime-water, or decomposing by 
lime-water the soluble alkaline bo- 
ratet. Ill either case an insipid 
white ppwder, nearly insoluble, 
which is the borate of lime, is 
however precipit-ited. The borate 
of barytes is hkewiBO an insoluble, 
tasteless, w^hite pow'der. 

Bergman has ohiervi d, that mag. 
nesia, throvva by littli: and little 
into a solution ol boracic aiai, dis- 
solved slowly, and the liquor on 
evaporation afl'orded granulated 
crystals without any regular form : 
that these crystals were fusible in 
the fire without being decomposed : 
but that aicuhol was suflicient to 
sepiirate the boracic acid from the 
magnesia. If however some of the 
soluble magnesian suits 1>c decom- 
posed by alkaline borates in a 
state of solution, an insipid and 
insoluble borate of magnesia is 
thrown down. It is probable, 
therefore, tliat Bergman's salt was 
a boratn of magnesia dissolved in 
an exct'BB of boracic acid; which 
acid being taken up by the alcoholf 
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iho true borate of magnesia was 
precipitated in a white powder, 
and mistaken by him for mag- 
nesia. 

The boracic acid may he united 
with potass, and forms two salts, 
one ol which is neutral, there being 
no more potass than ncressary to 
saturate the acid; the other con- 
taining an excess. 

AVith soda the boraric arid forms 
two salts, one of which is borax ^ 
w'ell known in tlie arts, w'hich con- 
tains three times as much soda as 
is necessary to saturate the acid ; 
and thereby turning vegetalile 
blues to green. The other is a neu- 
tral salt, with no more soda than 
necessary to saturate tlie boracic 
acid. 

One of the best known combina- 
tions of this acid is tlie native mag- 
uesio-LalciireouB borate of Kaikberg, 
near Luueuberg: the U'urJeLtteia 
of the Germans, cubic quartz of 
various miucrulogists, and boracite 
of Kirwaii. It is of a greyish white 
colour, Honietuues passing into the 
greenish white, or purplish. Its 
figure is that of a cube, incomplete 
on Its twelve edges, and at lour of 
its solid angles ; the complete and 
incomplete angles being Uiamctri- 
cully opposite to each other. The 
surluces generally appear corroded. 
It strikes lire with steel, and 
scratches glass. Its specific gravity 
ii 'i.5G(l, as deterniiiied by M. 
AVohti'unib, who found it to be 
composed of boracic acid 0.08, mag- 
nesia 0.1305, lime 0.11; with alu- 
mina 0.01, silcx O.O'i, and oxide of 
iron 0.007.5, all of which he consi- 
ders as ciisiiiU. Its most remark- 
able property, discovered by Ilany, 
is, that like the tonrmaliu it be- 
comes electric by heat, though little 
so by friction ; and it lias four elec- | 
trie poles, the perfect angles al- 
ways exhibiting negative electri- 
city, and the truncated angles po- 
sitive. 

Since the component parts of Uiis 
native salt have been known, at- 
tempts have been made to imitate 
it by art ; hut no chemist has been 
able, by mixing lime, magnesia, 
and boT.icic acid, to produce^ any 
thing but a pulverulent salt, inca- 
pable of being dissolved, or exhi- 
bited in the crystallised form, and 
P9 
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witli the hardness of the borate of 
Kaikberg. 

It has lately been denied, how- 
ever, that this compound is really 
a triple salt. Yauqiieliii, exaniin 
ing this substance with Mr. Smith, 
who liad la considerable quantity, 
found the powder to efiervesce 
with tu'ids ; and therefore concluded 
the lime to be no essential part of 
tile compound. They attempted, 
by using weak acids much diluted, 
to separate the carbonat • from the 
borate ; but they did not succeed, 
because the acid attacked the borate 
likewise, though feebly. M. Stro- 
mager having afterwards supplied 
Vauquelin with some transparent 
crystals, which did not effervesce 
with acids, he mixed this powder 
with muriatic acid, and, when the 
solution was effected by means of 
heat, evaporated to dryness to ex- 
pel excess of acid. By solution 
in a small quantity of cold distilled 
Water, he separated most of the 
boracic acid; and, having diluted 
the solution, added a certain quan- 
tity of oxalate of ammonia, but no 
sign of the existeni;c of lime ap- 
peart>d. To ascertain that the pre 
cipitation of the lime w as not pre- 
vented by the presence of the 
small quantity of boracic acid, he 
mixed with the solution a very 
small portion of muriate of lime, 
and a cloudiness imniediately en- 
.‘filed through the whole, lienee 
he infers, that the opacity of the 
magnesian borate is occaMoned by 
carbonate of lime interposed be- 
tween its particles, and that tiio 
borate in transparent crystals con- 
tains none. 

The borate of potash is but littio 
known, though it is said to bo ca- 
pable of supplying the place of that 
of soda in the arts ; but more direct 
experim(>iits are required to esta- 
blisl; this effect. Like that, it is 
capable of existing in two states, 
neutral and witli excess of base, 
bat it is not so crystallizable, and 
assumes the form of parallelopi- 
peds. 

With soda the boracic acid forma 
two different salts. One, in which 
the alkali is more than triple tiie 
quantity necessary to saturate the 
acid, is of considerable use in the 
arts, aud has long been known by 
K S 
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the name of borax; under wbirh 
its history, and an account of its 
properties will bn Riven, 'nio other 
IS :i neutral salt, not changing the 
syrup of violets green, like the bo- 
rate with excess of base ; di If* ‘ring 
from it in taste and solubility ; 
crystallizing neither so readily, nor 
ill the same manner ; not efilores 
cent like it; but like it fusible into 
a glass, and capable of b(‘ing em- 
ployed for the same purposes. 
Tliis salt may be formed by saturat- 
ing the superahiincbint soda m bo- 
rax with some otlu'r at'ul, and then 
separ.itiiig the two salts : but it is 
obviously more eligible, to s.tLurate 
the excess of soda with an addi- 
tional portion ot the boracic acid 
itself. 

Jlornte of ammonia forms in 
small rhomboidal crystals, e.isily 
decomposed by lire ; or m scales, 
of a pungent urinous taste, which 
lose tlie crystalline form, and grow 
brown on exposure to the air. 

It la very ihlficult to combine the 
boracic acid with ahiiiiina, at 1(‘ast 
ill tho direct way. It has boi^n rt- 
commended, for this purpose, to .ubl 
to a solution of bor.ix a solutam 
of sulphate of aliiiniu.i; but for this 
process the neutral lio rate of soda is 
preferable, since, if borax be em- 
ployed, the boda that is in excd!»s 
may throw <lowu a prtn ipitate of 
alumina, whii-li might be mistaken 
for an earthy boi ate. 

The boracic acid unites with silex 
by fusion, and forms w'ith it a solid 
and permanent \itreous compound. 
This borate of silex, however, is 
neither sapid, nor soluble, nor per- 
ceptibly alterable in the air ; and 
cannot lu' formi'd without the assist- 
ance of a violent heat, lii tho 
same manner triple compounds 
may he formed with sili-x and 
borates already saturated with other 
buses. 

The boracic acid has been found 
in a disengaged state in several 
lakes of hot mineral waters near 
Mouiite llotondo, Berchiaio, and 
C'astelloiiuovo in Tuscany, in the 
proportion of nearly nine grains in 
4 hundred of water, by M. Hoefler. 
M. Mascagni also found it adhering 
to schistus, on tho borders of lakes, 
of an obscure white, yellow, or 
greenish colour, and crystallized in . 


the form of needles. He has likC' 
wise found it m combination with 
ainiiionia. 

According to Klaproth the na- 
tive lioracic acid found in Italy, 
contained : — 

Boracic acid 80 

Fernigiiimis sulphato of\ .. 
mang.Liii'se . . . . J 

Sulphate of lime .... 3 

100 

BOR A CITE. Borate of magnesia 
C( ntaiuH, iiccorditig t«* Vauqiieliii, 
s3.ii boracic acid, and Iti.fi niagiie- 
si.i. It oiMurs 111 gypsum in the 
Kilkberg, in the ducliy of Bruns- 
wick. Spi'c.Jif gravity i.oti. 

BORVX. I III* origin of borax 
was fur a long time unknown in 
Kiirope. Mr. (Irdl Abivih.im mii, 
liowev'er, sent some to Sweden in 
the y€*ur 1772, in a crystalline form, 
.vs dug out of tin* earth m Thibet, 
where it is called pounnxiv, uiy- 
poun, and uoiiipoun ‘ it is said to 
have bi'eii also tound in Saxony, in 
boiuc coal pits. 

It does not appear that liorax was 
known to tlie aniients, theii cliry- 
socolla being .i very dilleri'iit suh- 
stauce, composed of the lust of 
copp' r, tritiiiated with urine. The 
word hor.ix is tound lor the first 
time in the vvotks ot (leber. 

Borax Ls not only found in the 
Hast, but likewise in South .Ame- 
rica. Mr. Anthony (’ariT.i, a phy- 

.sician, e.st,ibh->hi‘dat Pi 1 .r^ 

I us, that this salt is ahuudantly ob- 
tained at the mines of Ili']uiutipa, 
and those in the neighbourhood of 
Escapa, where it is used by the 
natives in the fusion of copper 
ores. 

The purification of borax by the 
VeMeti.ms ami the Hollander t, wvis 
tor .a longtime kept secret. (Jhap 
tal finds, after trying all the pro- 
cesses ill the large w.iy, that the 
flimjilest method consists in boiling 
the bor.ix strongly, and for a long 
time, with water. This solution 
being filtered, affords, by evixpora- 
tion, crystals, which are somewhat 
foul, but may he purified by repeat' 
iug the operation. 

Purified borax is white, transpa 
rent, rather greasy in its fracture, 
aficctiog the form of tiix-aided 
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prisms, terminating in thrcn-sided 
or six-sided jiyruTiiids. Its taste is 
styptic ; it coii\ crts syrup of vjolcts 
to a green ; and wlu'u exposed to 
heat, it sA\eJls up, hoils, loses its 
■Water of crystallization, and be- 
<'t)riies convert! d into a porous, 
wliit«‘,opa(iue iiiass,coiiimunly called 
Calcined Unrax. A strongt-r heat 
brings it into a state of quiet fusion ; 
but the gl.issy substance thus alford- 
C‘d, ubiLh is transparent, and ot a 
gieonisb-yellow mloiir, is .solidde 
ill water, and efllon sces in the .nr. 
It reijuires alioiit eighteen times 
its Weight of Vkuterto dissolve it at 
the teiiipi'r'itiire of sixty degrees 
of F.ihienheit ; but water at the 
boding heat dissolves three times 
tins (juaiiLily. Us component parts, 
acoijidlug to Kirwan, are, bovacic 
acid ;i'l, soil.i 17 , waler 47 . b’or an 
account of the neutral liorate of 
soda, and other compounds of this 
acid, see Buiiiric Acid. 

Borax IS used as an excellent 
flux ill ducimastie operations. It 
enters into the composition of re 
ducuig Iluxes, and is of the gic.itest 
use ill an.ilj.iis by the blow-pipe. 
It m-iy be applied with advantage 
in glass mniiuiactones ; for when 
fli<‘ iifsion tunn out b. d, a small 
quantity of hoi.ix ri'-i Mablislies it. 
It iS mere e peci. Ilv itsc'd in sol- 
denng ; it the liisit-n of the 

Milder, !-a 1 ' It to iloW, ,111(1 

Iveeps lace of the mehils in 

.1 sol! or eli'.e.i st ite, wh.icU lacili- 
l.ite.-i III! Oj'Ci-ciliMi. i t is Hi .ircely 
<it .my i in ]i'j«.d''’ire. Us .uid, 

I .ilh'.l s( ./(./'’<■ .s/,//, IS used 
hoiik' pilose I. nis ; and ifa name s«f- 
iuieiitiv iiidi.<t'.'. its .supp<iM'd 
elh cts. iMixi'd with sIilmI lac, i.i 
the piopoitiiai of oil" 1 ai L to hve, 
it renders Ihc lac s iluhh’ by digex- 
tinn in watei lieated near boiling. 

BOUON. The boratii. acid being 
deiomposi'd lias heini loiiiid toioii- 
Mst of oxygen, ..lul a base called 
boron. It must be effected by raiv- 
iiig it intimately Avitli potassium, 
exposing the inixture to heat, then 
allowing it to cool, and pouring on 
WMter, a precipilaie ot boron is pro 
diiced. it is solid, tasteless, ino- 
dorous, of ,1 greenish brown colour. 
Its specific gravity is a little greater 
tliJin tliat of water. 

BOTANY BAY RESIN exudes 
101 
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sponbaiieonsly from the trunk and 
wounded bai-k of the acarois ivsini- 
fera of New Holland. IL soon solidi- 
ties into pieces of a yellow colour. It 
melts at .i moderate heat, and when 
kindled emit*; a fragrant smoke. 

BOTRYOLITB, a variety of 
datiiohte tound in a bed c*f gneisii 
near Arendalil in Norway. 

BOBKNOMTE.is a combination 
of antimony, buljiliur, and lead. 

150 VE Y (JO A L. 'I'liix is of ,i brown 
or brownish-black colour, and lamel- 
lar texture; the laniiinc are tre- 
queutly flexible when first dug, 
though generally they harden when 
exposed to the air. It coii.dsts of 
wood penetr.T, ted with petroleum or 
bitunu-n, and liequently contains 
p> rites, alum, and vitiiel ; its ashes 
.lilord a sm-ill quuntily of lixed al- 
kali, according to the Uermaii che- 
mists ; but according to Mr. Mills, 
they contain none. By distillation 
it yields an ill-smelling liquor, mix- 
ed with volatile alkali and oil, part 
of which is soluble' in alcohol, and 
part insoluble, bemg of a mineral 
nature. 

It is found in England, France, 
Italy, Switzerltiud, Genuany, Ice- 
land, ^c. 

KO\ LE'S FUMINO UQUOR U 
the li>dvoguretteJ sulphuret of ani- 
moni.i, .1 combination of hydrogen, 
Hiilpliiir, and luninonia. 

BKAIN OF .ANIMALS. Tlie 
brain has long been known to ana- 
tomists : but It is oul> ol late years 
that chemists have paid it any at- 
tention. It is a soft white aub- 
stiiiice, of a pulpy saponaceous 
feel, and liltie or no smell. Ex- 
posed to a geiille beat, it loses 
moisture, shrmk.s to about a fourth 
('f its original bulk, and becomes a, 
ten.acioiis mass of a greenish-brown 
colour. When completely drii.'d, it 
becomes solid, and friable like old 
ehee*>e. Exposeil to a strong heat, 
it gives out ammonia, swells up, 
melts into a black pitchy mass, 
t;.ke.s fire, liurns with much flame 
and a thick pungent smoke, and 
leaves a coal diflicult ol incinera- 
tion. 

In itii natural state, or moderately 
dried, it re.aJily forms an cmulsiuii 
by trituration v^'ith water, and ia 
not separated by filtration. Thia 
Bolatiou lathers like soaxi suds, but 
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does not tnm' Yegctable Wue ro- 
lourfl griri'n. Heat throw:) doAvn 
the disRolved hrain iii a flocculent 
form, and leaves an alkaline phos- 
phate in solution. Acids separate a 
white coagulum from it ; and form 
salts with bases of liim*, soda, and 
ammonia. Alcohol too coagulates 
it. 

Caustic fixed alkalis art very 
powerfully on brain even <x>Id, 
eiulvingmuch ainiuonia .md caloric. 
With heat they unite with it into 
a saponaceous substance. 

'llio actiiiii of :lI(:o1iu1 on brain is 
most remarkable. When Pourcroy 
treated it tour times in succession 
Avitli twice its Avi-iglit of iveJl recti- 
fied alcohol, boiling it a quarter of 
an hour (‘ach time, in a loug- 
nerkt'il matrass with .i grooved 
stopple, the three first portions of 
alcohol, decanted boding, deposited, 
by cooling, brilliant laniime of a 
yellowish-white colour, diiinnishing 
in quantity each time. The fourtli 
deposit! d very little. The cerebral 
Jiiattcr hud lost ^rhs ol its weight ; 
and by the spontaneous deposition, 
.md the suhsequeui evaporation of 
the alcohol, hrilf of thb w'as reco 
\uied in iiecdly ci*ysta1s, large 
stales, or granulated matter. The 
other half was lost by volntilixation. 
This crystHlli/<‘(l substance, of a 
tatty aiipearance, avjis agglutinated 
into .1 paste under the huger; but 
did not melt at the heat ot boiling 
AVater, being merely softened. At 
51 higher temperature it suddenly 
acquired a blaekish-yelloAV colour, 
find exhaled, during fusion, an em- 
pyreuinatic and aniinoniacal smell. ^ 
Tills sliews that it is not analogous 
to spermaceti, or to adipocere ; but 
it seems more to reseiiihle the fat 
lameliated crystals contained in 
some biliary calculi, which, how- 
<*ver, do not soften at a heat of 
234*^ F. or become aniinoniacal and 
vrapyreumatic at this temperature, 
as tho cfystuHiiie cerebral oil does. 

A portion of tliis concrete oil, 
separated from the alcohol by eva- 
poration hr tho sun, formed a gra< 
nuhited pellicle on its surface, of a 
consistfuico reseruhling that of soft 
soap. It was of a yellower colodr 
than the former, and had a marked 
smtdl of animal extradt, and a per- 
ceptible saline taste. It Wfu) dififttsible 


in water, gave it a milky appear 
auce, reddened litmus jpaper, and 
did not become really oily, or fusi- 
ble after the niannex of an oil, till 
it had ghen out ammonia, and de- 
posited carbon, by the action of fire 
or caustic alkiilis. 

A similar action of .alcohol on 
the brain, nerves, and spiiitd mar- 
row, is observed after long macera- 
tion in It cold, wht;n they are kept 
as luiatoinicdl preparations. 

Vauqnelm found brain to c.oi>- 


tain in 100 parts : — 

Water 80.00 

White fatty matter . . . 4-53 

Reddish fatty matter . . 0.70 

Albumen 7.00 

OsmazoTue 1.12 

rhos]»horiis i.50 


Acids, salts, and sulphur 5.15 


100.00 

BRANDY. This well known 
fiuid is the spirit distilled from 
whie. The greatest quantities arc 
made in Languedoc, Avhere this 
manufacture, upon the AA’hole so 
pernicious to society, first loin- 
menced. It is obtained by distilla- 
tion in the usual method, by a still, 
which contains five or six quintiils 
of wine, and hds a csipiial and 
Avorm tube applied. Its peculiar 
tlavuur depends, no doubt, on tlie. 
nature of the volatile prinriples, or 
e.ssenti:U oil, which come over along 
with it, and likewise, in some mea- 
sure, upon the nianageineut of tlie 
tire, the wood of the cask in which 
it is kept, Ac. It is said, tlnit our 
rectifiers iinif.'ite. the fl.ivour of 
brandy, by adding a small propor- 
tion of nitrous erher to the spirit 
of malt or molasses. See Al- 
COHO].. 

BRASS. An elegant yellow- 
eoloured compound metal, consist- 
ing of copper combined with about 
one-tliird of its Aveight of zinc. The 
best brass is made by cementation 
of calamine, or the ore of ziuc« 
with nanulatcd copper. 

It IS not easy to unite these 
two metals In considerahle propor- 
tions by fusion, because the zinc is 
burnt or volatilized at a heat infe- 
rior to tliat which is required to 
melt copper; but they unite very 
well in the way of cementation, 
lu the brass iyoxks, copper is gru- 
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nulated by pouring: it tbrotifh a 

E latt* of iron, perforated with arnall 
olcn and luted with clay, into a 
quantity of water about four feet 
deep, and continually renewed : to 
prevent the dangerous explosions 
of this metal, it is necessary to 
our but a small quantity at a time, 
here are various nir^thods of com- 
bining this granulated copper, or 
other small pieces of copper, with 
the vapour of zinc. Calamine, 
which is an on; of xinc, is pounded, 
calciued, and mixed with the divid- 
ed copper, together with a portion 
of charcoal. The*e being exposed 
to the Jicat of a wind fiiinace, the 
zinc becomes revived, risen in va- 
pour, and coniliines with the cop- 
pet, Which it converts into brass. 
The heat must be continued for a 
greater or lees number of hours, 
according to the tliickuess of tho 
pieces of copper, and other circum- 
stances ; and at the end of the 
proress, the heat being suddenly 
raised, causes the brass to melt, 
and occupy tho lower part of the 
crucible. The most scientific me- 
thod of making brass seems to be 
that mentioned by (Iramer. Tlie 
powdered (.ihtminc, being mixed 
with an equal quantity of charcoal 
and a portion of clay, is to be ram- 
med into a melting vessel, and a 
quantity of copper, amounting to 
two-thirds of the weight of cala- 
mine, must !)<■ placed on the top, 
and covered w'ltli charcoal, ify 
this inanagemeiit the volatile zinc 
nsr-ends, and converts the copper 
into brass, which flows into llie 
rammed clay; consequently, if the 
calaniine contain lead, or any other 
nu'tai, it will not enter into brass, 
the zinc alone being raised by the 
heat. 

A fine kind of brass, which is 
supposed to be made by cemen- 
tation of copper plates with cala- 
niine, ia hammered out into leaves 
in Germany ; and is sold very cheap 
in this country, under the name of 
Butch gold, or Dutch metal. It is 
about five times as thick as gold 
leaf; that is to say. It is .about one 
sixty-thousandth of an inch thick. 

BIUSSICA RUBRA. Tlie red 
cabbage deserves the attention of 
the chemist from its yielding a 
test both for thd acids and alkalis. 
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Dry some leaves .it the fire till they 
become crisp, and then pour hot 
water upon them, and the infusion 
produced, which is naturally blue, 
will turn green with alkalis, and 
red with acids. 

BRAZlIi WOOD. The tree that 
affords this wood, the cacsalpina 
crista, is of the growth of the 
Brazils in South America, and also 
of the Isle of France, Jiipan, and 
elsewhere. It is chiefly used in 
the process ot dying. 'Die wood 
is considerably hard, is capable of 
a good polish, and is so that 

it sinks in water. Its colour is pale 
when newly cut, but it becomes 
deeper by exposure to the air. 
The various specimims differ in the 
intensity of their colour; but the 
heiivicst is reckoned the most valu- 
able. It has a sweetish taste whon 
chewed, and is distinguished from 
red Sanders, or sandal, by its 
property of giving out its colour 
with water, which this last dues 
not. 

If the brazil wood he boiled in 
water for a sufficient time, it com- 
municates a fine rod colour to that 
fluid. 'The residui' is very dark co- 
lUured, and gives out a considerable 
portion of colouring matter to a 
solution of alkali. Alcohol extracts 
the colour from brazil wood, ns does 
likewise the volatile alkali; and 
both tliesc* an» deeper than the 
aqueous solution. 'J’he spirituous 
tincture, according to Dufav, stains 
warm marble of a purplish red, 
which on increasing the lieat be- 
comes violet ; and if the stained 
marble be covered with wax, and 
considerably heated, it changes 
through all the shades of brown, 
and at last becomes fixed of a cho- 
colate colour. 

Die colours produced by this 
wood are not very permanent. 

BREAD is composed of flour, 
xvhich is the fnrin.'iceoiis matter of 
grain ground in a mill, and sepa- 
rated from the bran by sifting or 
bolting. Flour contains a small 
quantity of mucilaginous sacch.arine 
matter, soluble in cold water, much 
starch, which is scarcely soluble in 
cold water, but combines witli that 
fluid by heat, and an adhesive 
grey substance, insoluble in water, 
alcohol oil, or ether, and resembling 
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an animal flubstanco in many of 
it» properties. Tlie action of licat 
and fermentation produces a cbanf^e 
on tiu'se snbstaners. lii order to 
UKtke bad flour appear white, and 
fo yi«*ld a light porous bread, the 
liondou bakers .idd a portion of 
alum, the larger in quantity arcord- 
ing to the inleriority of the flour, 
which rend^'rs the bread very un- 
Avholesoine to the roustitiitiou. 

BIlF.CtUA. An Italian ftsrm, fre- 
qiieiitly used by our iniiieralogiiMl 
Avnh’TS to clenoti* sucli roiopound 
atom's a*? are couiposed of aggliitb 
iiated fragimuits of considerable 
sizi'. ^^hen the agglutinated parts ! 
are rounded, the stone is called 
piiddnig-slone. IJveceias are deno- 
minated according to the nature of 
tindr rompoiicut parts, 'ihua Ave 
ha^e e;»hareoiis hreeei.i'^, or mar 
b/ei •, and silieious brecojs, Arhirh 
are still more niiiiiitcly classed, 
according tn their A'ariidies 

«UK\MNG. See JUck, Alco- 

HOI,, and I'^JWIAIEN TATION. 

UKICK. Among llu* nunieruus 
branches of the general art of 
fashioning argillaceous earths into 
iisolul forin‘<, and afterAvarrts har- 
dening tlu'tu by fire, the art of 
milking bricks and tih'S is by no 
meat's one of the loiist useful. 

('( inmon clay is scarcely cA-er 
found in a state approaching to 
purity «oi the siirfjice ot the earth. 

It usiiallv contains a Urge propor- 
tion of .silieious earth. Itergiuann 
e\sv.mned several chiys in the ueigh- 
lionrhood of Tpsal, and made bricks, 
Aihiih he baked Avith viirious de- 
grees of heat, sudori'dthem to cool, 
inuneru'd them in Ai'ater for a con- 
sider, ible time, and then cxiioscd 
tlieni to the open air for three 
years. They were formed of ebay 
find sand. The hardest were those 
into the conipo.iitioii of which a 
fourth part ot a.md had entered. 
'J’hc.se which had l.ecn exposed for 
the .* hertest time to the fire Avere 
almost totally destrojed, and crura- 
hied down by the action ol the air; 
i^Tich as had been mori- thoroughly 
hiirned siiflered le.«.s damage ; and 
in those which had been formed of 
cl,iy alone, and Avere half yitrifted 
liy the heat, no change Avhatevcr 
van produeed. 

On the wholo ho obaerres, that , 
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the proportion of sand to he used 
to any clay, iu making bricks, must 
be greater the more .such clay i.** 
found to contract in burning ; but 
that the best I'hiys are those which 
need no sand. Bricks siiould be 
a^ell burned ; but nn litnficati'm is 
necessary, nhen they can be ren- 
dered hard einnigSi by the mere 
action ol the heat. WTierc a A’ltre- 
ors truit might he deemed xu'ceii- 
sary , he recouimends the projection 
of a due f]U intity ef s.-Jt into iho 
lumace, aa Inch Avould produce the 
effect in Ihe .s.r"e manner as w 
seen in tJie labrication of the 
KuglLsh jiotter'c culhid stone-ware. 

A kind ol. bricks, called fiTe-bTick.s, 
•m* made from slate-clay, which are 
A-^ery hard, heavy, and contain a 
Urue proportion of sand. These 
are chiefly iisetl in the construction 
of furnaces for steam-engines, or 
other large works, andiu lining tJie 
ovens of glaas-hoie.es, as they aviII 
stand any degree of heat. Indeed 
I they should ahvays be employed 
where fires of any intensity are 
required. 

BRICKS (I’LOATIXC.) It np- 
pcars that a j-pecit's of brick, Avhieh 
floated in AViiter, Avas made by thu 
ancients. 

IIRIMSTONR. Sulphur in hard 
.solid masses is so called. Sec ,St x.- 

rHi'u. 

BfllONIA ALBA is a pUnt 
which has some i athartic powers, 
and accordingly was admitted info 
the phavniacopo: in. It is found up- 
on analysis to consist of starch, 
Avith a bitter principle, soluble in. 
Avater and ali ohol, some; gum, a 
vegeto-auirna! matter, precipitablc 
by infu.sioa of galls, some woody 
fibre, a little .sugar, and buperina- 
late and phosphate of lime. 

RKOOATl'iLLO. A calcareous 
sfone or marble, composed of frag- 
ments of four colours, white, grey, 
yellow, {Liid red. 

BKONZB. A mixed metal, con- 
sisting chiefly of copper, with n 
small proportion of tin, and some- 
times otlier metals. It is used for 
ca.stiug statues, cannon, hells, and 
other articles, in all which tlie pro- 
portions of the ingredients vary. 

When tin is melted with copper, 
it composes the compound called 
bronze, lu tliis metal the specific 
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gravity ia alwaya greater than 
would be deducc*d by computation 
from tlio quantitiefl and specific 
gravities of Its component parts. 
TTie uses of this hard, sonorous, 
and durable composition, in the 
fabrication of cannon, bolls, statues, 
and other articles, are well known. 
Jlronses and bell-metals aro not 
usually inadfi of copper and tin 
only, but have other admixtures, 
consisting of lead, zinc, or arsenic, 
according to the motives of profit, 
or other indiiooTtients of the artist. 
But the attention of the philoso- 
pher is move particularly directed 
to the mixture of copper and tin, 
on account of its being the sub- 
stance of -which the speculums of 
reflecting telescopes are made. See 
Stkcui.ijm. The ancients made 
emitting instruments of this alloy. 
A dagger analyzed by Mr. Hielm 
consisted of 832 copper, and icj 
tin. 

BUONZITE. Tliis mineral has a 
resemblance in it's lustre to bronze. 
Its specihe gra-i ity is 3.2. It is com- 
posed of 

Silica . . . G0.« 
M.iguef^ia . . 20.5 

Ovule of iron 10.5 
Water . . . 00.5 

100.0 

BIltlWN SPAR, OK SJDERO- 
CAIiCJTK, also called Pearl Sp.ir, 
is ( ninposf'd of 

Carbonate of lime . . . ^0.10 
Carbonate of Magnesia . 4-1.39 
Oxide of iron .... 3.40 

Manganese 1.50 

Loss 1.52 


. 100.00 
BRUCIA, OR BRUCINE, is a new 
vegi-table alkaline. I’hc name of 
Untclne lias been given from Mr. 
Bruce, the Abys.siniau traveller, 
having first made known the tree, 
the false Angustur.i, nrJiruvt'a unti- 
diiseriter'icn^ : from the bark of 
which, the new alkaline substance 
is obtained, llie crystals of brucine, 
-W’heii obtained by slow evaporation, 
are oblique prisms, the bases of 
which aro parallelagrains. When 
deposited from a saturated solution 
in boiling water by cooling, if is in 
bulky plates, somewhat similar to 
boracic acid in appeaiauce. When 
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in this state, the water may be 
forced out of it by compression. It 
is soluble in 500 times its weight of 
boiling water, and 850 times its 
weight of cold water. Its taste is 
exceedingly bitter and acrid, and 
continues long in the moutli. (iiven 
in doses of a few grains, it is poi- 
sonous, and acts upon animals in 
the same way as strychnine. It is 
not altered by exposure to air; 
it may be melted by heat at a little 
above 212 ^, without decomposition, 
and thus appears like wax. When 
exposed to a strong heat it is de- 
composed. It combines with the 
acids, and forms neutral and bi- 
salts. All these salts easily crys- 
tallize. 

'J ne action of brucine on the ani- 
mal system is analogous to that of 
slryclaiinc, but compared with it, 
its force is not more than as 1 to 
12. It induces violent attacks of 
fefanus ; it acts on the nerves with- 
out .ittackiiig the br.nu, or injuring 
tlu* intellectual faculties. It re- 
quired lour grains to kill a rabbit ; 
and a dog having t.ikcii three grains, 
sufiered severely Imt overcame tho 
poison. It is suggested that tho 
alcoholic extract of the Angustura 
bark may be used -w'ith iuhautago 
in place of the extnictof tlie vomu'.i. 
nut. It app(‘arH that this alkali is 
conibiried in tho bark with gallic 
acid ; tlie bark contains, besiilos, a 
fatty mutter, gum, a yellow colour- 
ing m.itter, sugar in very small 
qiiantitic'S, and ligneous hbre. 

B RU N S\V 1C K t; U E K N . This is 
an uiiimoiiiaco-muriate of copper, 
much used for papev-hangmgu, and 
on the continent in oil paiutiug. 
See, Copi'KU. 

BUTTER. Tlie oily inflammablo 
part of milk, wliich is prepaied in 
many countries as an article of 
food. The common mode of pre- 
serving it is by the addition of salt, 
which will keep it good a consider- 
able time, if in sufiiciimt quantity. 
Mr. Eaton iiifonu.s us, in his Sur- 
vey of the Turkish Empire, that 
most of the buttemsed at Constan- 
tinople is brought from the Crimea 
and Kuban, and tliut it is kept 
sweet, by melting it while fresh 
I over a very slow &e, and removing 
I the scum as it rises. He adds, that 
i by mvltuig butter iin tbu Xiutahuu 
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manner, and Chen nlting it in onrs, 
he kept it good and fine-tanted for 
two years ; and that this melting, 
if carefully done, injures neither 
tliu taste nor colour. Tlienard, too, 
Tucomraends the Tartarian metliod. 
He directs the molting to be done 
on a water-bath, or at a beat not 
exceeding 180° F. ; and to be conti- 
nued till all the caseous matti'T has 
subsided to the bottom, and the 
butter is transparent. It is then to 
be decanted, or strained through a 
cloth, and cooled in a mixture of 
ponadi-d ice and salt, or at least in 
cold spring water, otherwise it will 
become lumpy by crystallizing, 
and likewise not resist thr action iif 
the air so well. Kept in a close 
■vos-iel, and in a cool place, it will 
thus rein.tin six months or more, 
nearly as good as at first, particu- 
larly after the top is taken off. If 
beaten iip with one-sixth of its 
weight of the cheesy matter when 
used, it Mill in some degre<? resem- 
ble trt sh butter in appearance. 
The taste ot rancid butter, he adds, 
may he much corrected by melting 
and cooling in tins manner. 

Dr. Anderson has recommended 
anotlu'r rnndt' ot curing butter, 
which is as lolloMs : Take one part 
of sugar, one of nitre, mid two of 
the heat Spanish great salt, and ridi 
them togetluM- into a line powder. 
This composition is to be mixed 
thoroughly \nth the buttiT, as soon 
as it IS coiiipli'tely freed from the 
milk, in the proportion of one 
ounce to sixteen ; and the butter 
thus prepared is to be pres.sed tight 
into the vessel prep.ared for it, so 
as to leave no v acuities. This butter 
docs not taste well, till it has stood 
at least a fortnight ; it then has a 
rich marrowy flavour, that no other 
butter ever acrpiircs ; and with pro- 
per care may be kept for ye.irs in 
this climate, or carried to the Fla.st 
Indies, if packed so as not to melt. 


[ In the interioT pairts of Africa, 
Mr. Park informs us, there is a tree 
much resembling the American oak, 
producing a nut in appearance 
somewhat like an olive. The ker- 
nel of this nut, by boiling in water, 
affords a kind of butter, which is 
whiter, firmer, and of a riilicw fla- 
vour, than any he ever tasted 
made from cows* milk, and will 
keep u'ithoiit salt the whole year. 
'The natives call it s/it'o toulou, or 
tree butter. Large i|Uiuritities of it 
are made every season. 

BDITER OF ANTIMONY. Sc© 
Antimony’. 

DlJTl’KR OF CACAO. An oily 
concrete white mutter, of a firmer 
consistence than suet, obtained from 
the cacao uiit, of which chocolate is 
made. The method of separating it 
consists in bruising the cacao and 
boiling it in water. 'The greatei 
part of tho superabundant and uii- 
combined oil cuntamed in the nut 
is by this means liquefied, and rises 
to tho surface, where it sw'ims, and 
is left to congeal, that it may bo 
the mure easily taken off. It is 
generally mixed with small pi(>ces 
of the nut, from which it may be 
purified, by keeping it in fusion 
without water in a pretty deep 
vessel, until tlie several matters 
have arranged themselves accord- 
ing to tlieir specific gravities. By 
this treAtinent it becomes very pure 
and white. 

Butter of cacao is without smell, 
and has a very mild taste, when 
fresh; and in all its general pro- 
perties and habitudes, it resembles 
f.it oils ; among which it must tlicre- 
fort; he idassed. It is used as an 
ingredient in pomatum*;. 

JT MR OF TIN. See Ti n. 

B YSSO LTI'E. A inaxsive mineral, 
in short and somewhat stiflTilameuts, 
of an olive-green colour, implanted 
perpendicularly like moss, on th© 
surface of certain stones. 
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CABBAGE (Rkd) yields an ex- 
cellent test to ascertain the pre- 
©ence of acids and alkalis. Hco 
Brassica. 

CACAO (Butter of) Seo Caoao« 


CACHOLONO. A variety of 
quartz found in Greenland, Iceland, 
and the Ferroo Islands. It is not 
fusible by the blow-pipe. Bpccifio 
gravity 2.9, 
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CADMIUM, U a inutal which 
has been fliscoverod in tlie carbo- 
nates and ailicatoH of zinc. 

It may be procured by digesting 
the ore in muriatic acid, by which 
a mixed muriate of zinc and cad- 
mium is obtained, it should be eva- 
porated to drynesi, and re-dis- 
solved in water. If cadmium be 
present the solution affords a bright 
yellow precipitate with sulphu- 
retted hydrogen, and upon immers- 
ing into it a plate of zinc, metallic 
cadmium is precipitated, which 
may be fused into a button in the 
usual way. 

The physical properties of cad- 
mium closely resemble those of 
tin ; its specific gravity is 8.63. It 
fuses and volatilizes at a tempero/- 
ture a little below that required by 
tin. Air docs not act upon it ex- 
cept wh(*n heated, when it forms 
an orange-coloured oxide, not to- 
latilc and easily reducible. 

Oxide of cadmium readily dis- 
solves in acids, it is precipitated 
by potash in the state of a white 
hydrated oxide soluble in ammonia. 
Sulphuretted hydrogen forms a 
y elfow precipitate, and zinc throws 
down metallic radniium. 

Cadmium unites pasily with most 
of the metals, when heated along 
with them out of contact of air. 
M>'st of its alloys are brittle and 
colourless, 'lliat of copper and 
cadmium is white, with a slight 
tinge of yellow. Its texture is 
composed of very fine plates. 
Tutty usually contains oxide of 
cadmium. 

C 'WFlilN is obtained by adding 
muriate of tin to an inluhiun of 
niiroHsted coIlV-i-, and afterwards 
decomposing the precipitate thus 
produced by siilpliurettcd hydro 
gen. On the surf.ice will be found 
a liquor of a peculiar bitter, which 
will occasion a green precipitate in 
concentrated solutions of iron. If 
this liquor be evaporated, a sub- 
stance will be left behind, yellow, 
and transparent like horn. The 
solution is an excelb-nt test to as- 
certain the presence of iron.* 

CAJUPIJT OIL. TTic volatile oil 
obtained from tlie leaves of the ca- i 
jeput tree. Cajeputa olficinaruni, 
the melalenca Icucadendron of 
Linnseus. The tree which famishes | 
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the cajeput oil is frequent on the 
mountains of Amboyna, and other 
Molucca islands. It is obtained by 
distillation from tlie dried leaves of 
the smaller of two varii'ties. It is 
prepared in ^reat quantities, espe- 
cially in the island of Btznda, and 
sent to lioUaud in copper flasks. 
As it comes to us, it is of a green 
colour, very limpid, lighter than 
water, of a strong smell, resem- 
bling camphor, and a strong pun- 
gent taste, like that of cardaTiions. 
It burns entirely away, without 
leaving any residuum, it is often 
adulterated with other essential 
oils, coloured with the resin of 
mil-foil. In the genuine oil, the 
green colour depends on tlie pre- 
sence of copper ; for when rectified 
it is colourless. 

CALAMIME, OR LAPIS CALA- 
MINARIS, is a native carbonate of 
zinc, being the principal mre from 
which that metal is extracted. 

CALCAREOUS EARTH is the 
same as lime, of which there ore 
various combinations, as marble, 
limestone, marl, gypsum. Calca- 
reous earth exists in .immense 
strata in many countries, and some 
immense ranges of mountains are 
composed of it. Vast quantities of 
marine shells, .and the boiii>s of 
animals, are found embedded in it. 

Three-fifths of the surface of the 
globe are covered by the soa, tho 
average depth of which has been 
estimated at from five to ten miles : 
but great changes have taken place 
in the Relative position of the pre- 
sent continents with the ocean, 
which, in former ages, rolled its 
waves over the. summits of our 
highest mountains. 

Of this, demonstrative proofs 
exist in our own island and in va- 
rious p,arts of the world. The cal- 
c.areous nr limo-stonn mountains in 
Derbyshire, and Craven in York- 
shire, rise up to the height of about 
•2tM>0 feet above the present level of 
the se.a. 'ITiey conlaiu through 
their whole I’xtent fossil rciti.iins of 
zoophyte.s, shidl-fi.sh, ;md marine 
nniin.ils, but move abnnd.mtly in 
some parts than in otht'rs. 

Ihirticular species oci'upy almost 
exclusively distinct beds, and in 
some situations the whole mass ap- 
pears a compact congeries of these 
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marine organic remains. In Dtitby- 
ahire the beds of lime-stone are se- 
parated by different beds of a stone 
called toad-stone, varying in thick, 
ness from .*10 to 15(1 feet, in nrliich 
are no organic remains; but Ave 
meet with them again whene\or 
Trc come to tbo lime- .stone cither 
above or below the toad-stone. 

IThe distinct oharActers wliich the 
separate beds in these mountains 
resent, prove that they have not 
een brought there by any sudden 
inundation. They must have re- 
mained for ages under tlic ocean 
prior to their elevation above its 
surface. 

Iho mountains of the Pyrennees 
are covered in the highest part at 
3Vfont Perdu with calcareous melts, 
containing impressions of marine 
animals; and even where the im- 
pressions are not visible in the 
Jime-stone, it yields a fetid cadaver- 
ous odour when dis8ol\t;d in acids, 
owing, in all probability, to the 
animal matter it contains. Mont 
Perdu rises 10,500 feet above the 
level of the sea ; it is the highest 
situation, in which any marine re- 
mains hai e been found in Europe. 
In the Andos they have been ob- 
fierved by Humboldt at tlio height 
of J 1,000 feet. 

In England, the calcareous moun- 
tains contain no romuins of vege- 
tables ; but, in the thick bods of 
rfiale and grit-stone, lying upon 
them, are found various vegetable 
impressions, and aboix* these regu- 
lar beds of coal, with strata con- 
taining shells of fresb-watefr mus- 
cles. in the ejirtliy Imic-stone of 
the upper strata arc sometimes 
found fossil il.it fish, with inipros- 
sions of the scales and bones ipiitc 
distinct ; and histly, in and under 
tlio thick bt'ds of clay covering 
chalk, in the southern counties, 
the bones of the rhinoceros, the 
elephant and the mammoth, are 
not uncommonly discovt'red.- 

llu* sagacious naturalist Cuvier 
has examined these bones from 
different parts of the world witli 
much attention, and has obseivcd 
characteristic variations of btruc- 
ture, wliuh proie that tliey belong 
to animals not now existing on our 
globe : nor have many of the 
'Various zoophytes and shell-fish. 


foimd in calcareous rocks, been 
discovered in our present seas. 

The fossil remains of animals not 
now in existence, entombed and 
preserved in solid rocks, present 
us witli duTiibb* mnnuuient.i of tlic 
great ebanges which our planet b.is 
iiiidergDiic in former age.*!. M e 
are letl to a period when the watc'Ts 
of the ocean have covered the sum- 
mits of our highest mountains, and 
are irresistibly compelled to admit 
one of two conclusions, cither that 
the sea has retired and sunk down 
below its tonuer level ; or some 
power, operating from beneath, has 
lifted U}) the islands and continents, 
with all their hills and mountains, 
from the w.itery abyss, to their 
present tdrvatiou above its surface. 

We are also led to infer that great 
revolutions have token place at 
distant periods of time. The inun- 
dations which buried vegetables 
and quadrupeds iu distinct .separate 
strata, were hiibsequent to riu h 
other, and were both posti*vior to 
the formation of tlie ]!me-st(ine 
resting upon primary rocks ; for 
different organic remains are not 
found existing together, except in 
tiio.>90 stony niassus wliich are 
formed from the Uchris or frag- 
ments of rocks 'and strata broken 
down and again consolidated into 
immense masses and strata. 

CALC-SPAR, OR CALCARJ:Oi;S 
SPAR, is the eaiboiiate of lime 
formed into crystals, Tlu; forms of 
the crystals amount to some hun- 
dreds. 'ITic colours arc grey, ycl- 
low^, red, gieen, and snraetimes 
blue. 'Ihe .specific gravity is about 
2.7. It con.sists of 45.6 curhouic 
acid, and 56.4 lime. It may be 
dissolved in muriatic acid very 
easily, and it will effervesce with 
all acids. Some vurietie.s are phos- 

J ihoTcscent on hot coals. It is 
imnd in tlie veins of all rocks. 
Derbyshire produces a great ra- 
liety of very beautiful spucimeus 
of spar. 

CALCEDONY is a mineral wliich 
has been so named from Calccdoii, 
a town in Asia AliiKir, where it was 
anciently found. There are a va- 
riety of species. The common cal- 
cedony occurs of various colour, 
white, grey, blue, yellow, green, 
brown. It consists of very pure silica 
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\trlth a Rniall ail6ition of 'water, tt 
IM infusible. Sper.ific pr.ivity 2.<>. 
Very fine utalactitical Bpeuiniuus of 
Giilcedouy have been found ni the 
mines in Cornwall. The Hii))-spc- 
cies of calcedony, heliotrope, chi y- 
supraMe, phisiua, ou>x, sard, and 
sardonyx come ban. 

CALC SlM'lCll is a BtiilactiHcal 
carbonate of lime, which is usually 
formed by the water ouz.ng through 
the roof of a cavom or a hiidge. 
Wlion there is a superabundance of 
carhoiiic acid in liuio it is <lisc.ol\(‘d, 
but when part ot the carbonic acid 
make its escape, the lime is preti- 
pitated, and on tlie Ciiveriis forms 
till* stalactites ; and sometimes it 
drops to the bottoiii of the eaves or 
cavern, and forms itself into .ill 
m.liiner of beautiful phautastic 
shapes. The grotto of Antiparos, 
in one of the isl.inds in tlic Gre- 
cian Archipelago, is a very famous 
instance. 'Hie calc sinter hangs 
usually in pendulous conical nuts 
or tubes, inaiuellutcd, massii e, and 
in various shapes. Its lustre is silky. 

CALCilANTUM, an expression 
in Pliny, and incMns copperas. 

CALClNATlOiV. The. fixed re- 
sidues of such matters as h.ave 
undergone conihustiou arc called 
cinders in common language, and 
calces, or now more commonly 
oxides, by chciiiists ; and the oper- 
ation, when consuh red with regard 
to these residues, is termed calci- 
nation. In this general way it has 
likewise been applied to bodies not 
really combustible, but only de- 
prived of some of their priuciple.s 
by heat. Thus we hear of the cal 
eination of chalk, to < orivert it into 
lime, by diiviiig ulf its carbonic acid 
and water ; of g) psum or phister 
stone, of alum, of Ihitux, and other 
saline bodies, by which they are 
ilcprivcd of their water of crystal- 
lization ; of hones, which lose tlieir 
volatile parts by tliis treatment; 
and of various other bodies. 

('ALCllJM. This is the metallic 
basis of lime, and was discovered 
by Sir Hiunphrey Davy, in the same 
mauiiir as barium alnsidy describ- 
ed. Whi‘ii gently boated it absorbs 
oxygen and becomes oxide of cal- 
cium or lime. Lime is found a na- 
tive united witli carbonic, sulphu- 
ric, phosphoric, und fluoric iwids. 


it unites 'uilh sulphur, chlorine, 
anodyne, aitd phosphorus, in difle- 
rent proportions. See Limu. 

CALCDlIJS. See JlrLii, and 
laiiN vHY Calculi, 

CALOMISTj, a submuriate of mer- 
cury much used in medicine. 

CALORIC. As most of the ope- 
rations of (nature and of experi- 
mental chemistry arc eflccted by 
means of a change of temperature, 
a familiar acquaintance with th« 
principal phenomena of heat, be- 
sides being in itself most iuterest- 
ing, is necessary to enable to pro- 
secute philosophical inquiry. This 
subject, as usually trcati'd by che- 
mical writers, is extremely obscure 
and diificiilt of comprehension : we 
have endeavoured to simplify it as 
much us possible in the following 
article, originally intended as a part 
of an elementary treatise on che- 
mistry. The word heat has a two- 
fold signification. First, it mean.a 
that sensation which we experiimce 
when we say a thing is hot. For 
instance, if I touch a tea-pot, with 
hot water m it, 1 say, I feel heat. 
If 1 put my hand near the fire L 
feel heat. llic word heat alsu 
means, that substance or property 
of bodies wliich occasions this sen- 
sation. Thus we say, there is heat 
in the water in the tea-pot, and 
there is heat in the fire. It is with 
heat, used in this last sense, that 
we are now concerned. It baa 
often been denominated eafor/e, by 
way of distinction from tlio sciis.i- 
tiou it produces. 

Philosophers have found consf- 
derahle difficulty in determiiuhg 
what M^as the cau.s(; of c.iloric. 
Some have imagined that it was not 
a distinct substance, but was only 
occasioned by a certain motion of 
the particle.s of bodies ; and as 
sound has no distinct (existence in- 
dependent of the motion of bodies 
winch excite the sensation on our 
nerves, so also they supposed heat 
w'AS not an independent substance, 
hut arose from the motion of tho 
component particles of bodies. In 
this opinion tlioy were fortified by 
observing, tliat when heat wa.s pro- 
duced, as in boiling water, there 
was a motion of the particles, and 
also that friction, hammering, fer- 
mentation, and internal chiuigca of 
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tlic particles of bodies produced 
heat. The more Reucral opinion at 
pre.sent ii*, tliat heat in a separate 
and distinct substance, of extreme- 
ly minute particles, didluied in dif- 
ferent proportions, and in dillerent 
modifications throughout the other 
bodies in nature ; and there are 
many experiments and facts which 
render ^is opinion very highly 
probable. 

If a blacksmith wish to strike a 
light, or Co make n fire, he has only 
to take a piece of iron, .ind hammer 
it on his un>il, and it soon becomes 
red-hot. 'llie hannnering, it is sup- 
posed, forces out the particles of 
heat, which had formerly been in a 
dormant state in the iron. This is 
rendered the more probable from 
the eircuinsiance that iron so treat- 
ed cannot hi* heated in this manner 
a second time, but if it be heated 
again in the fire it aciiuires the pro- 
perties of giving out luat on being 
hammered as before. Kl.istic steel 
whi< h has the property of recover- 
ing its form on being bent or struck, 
win nut product* lit*at by hammer- 
ing. Kmimured iron becomes 
more solid, or h.w greater specific 
grav ity than it had before. 

('tuiunoH iur, if Muldenlij con- 
dciusutt glres tint svjfiacnt heat to 
/fiiht tinder. — A sjrhige for Uiis 
purpose is in common use in France, 
and is al.su kuuvvit in this country. 
'I'lie jiarticles of lire are supposed 
to he forced out by tlie compression 
ill the same inanuer aa water is 
forced out by the compression of a 
sponge. 

Friefiou will produce heat , — ^Thc 
savage Indians make a fire by rub- 
bing two pieces of dry wood tog€*- 
tlier. A hre is sometimes produced 
in a forest by one branch rubbing 
into another by the motion pro- 
ducc'd by the wind. ITio axle-trees 
of carriages are often set on fire by 
tlie friction : similar accidents may 
occur in other machines if care be 
not taken to apply grease or other 
substances to ^minish the friction. 

Percussion will produce heat 

Two hard stones struck against one 
another give out sparks. A knife 
or even a piece of glass held to a 
grindstone in modou will do the 
same. IVo swords striking against 
each other give out sparks. Firo 


is seen gh*en out from the percus- 
sion of the horses* slioe.s on the 
stones of the street. A Hint and 
piece of steel is commonly used to 
light tinder. In the lock of a gun 
we see the snme means employed. 
So great i.*i the ht‘at produced by 
Uiese me>ius, that if die sparks* 
which ansi* from the perciission of 
flint and steel he received on a 
piece ot white paper, and examined 
by a microscope, it will be seen, 
that pieces ot tlie iron have been 
struck olf and melted by the heat, 
as the partii les will be found to be 
of a round shape. 

H'/icneier fuo bodies are mUed 
together, and they unite, and occupy 
Ica.\ Apfue than they dul, then heat 
IS giren out. — Measure very exactly 
some Kiilpliiiric acid and also an 
eijual quantity oi water, and mix 
the two tugetlier ; it will be seen 
by measurement, tiiat they occupy 
less room when united, liy mixing 
the two together, great heat is 
produced considerably above boiling 
point. In tins experiment the par- 
ticles of the bodies mixed press 
closely together, and some of the* 
particles of heat are forced out. 
In dissolving iron, zinc, copper, 
till, or any other metal in an acid, 
the specific gravity being increased, 
heat is forced out, and becomes 
very sensible to tiic touch, or to the 
thermometer. 

Take a piece of quirk lime and 
put it on a plate, and pour on it a 
little water, and prodigious heat 
will bo felt. If the lime be weighed 
before the operation, and also 
afterwards, it will be found that its 
w'eight is mcrea.sed. This arises 
from the wati*r entering into a solid 
state in combination with the lime, 
and it is in the act of becomiug 
solid, that the water gives out this 
heat. Quirk lime is carried from 
one part to another by sea or by 
land carriage, lu preference to 
slaked lime, as the weight is greatly 
increased by the water, which in 
the operation of slaking enters into 
combination with it. Should a 
storm arise at sea, and the ship 
spring a leak, so that the water in 
any considerable quantity got ac- 
cess to the lime, sufficient heat 
would be produced to set the ship 
on fire, and this has frequently 
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happened* A very heavy torrent 
of rain may render it nccusMury to 
empty out the lime from a waggon 
to avoid its being burnt. 

llicre itf a striking example of the 
heat given out by bodies becoming 
solid, ill tlie churning of milk into 
butter. At the time the butter is 1 
formed great heat is felt. { 

When the partirlea of vapour 
unite and are coiigf^aled in the at- 
mosphere, and fail in the form of 
snow, they gi\ e out hdat, which is 
very sensibly felt at such times. 
As bodies which arc condensed lose 
part of their heat, so also, as the 
reverse of this, we see that when 
heat is coiiinmuiciited to bodies I 
their particles rcnioie further I 
asunder, and Lh(‘y occupy moie | 
room. Put a long-necked bottle, 
nearly tilled with water, into a tea- 
kettle or saucepan on tbc tire, and 
the water in tlie bottle, as it be- 
comes licated, will rise higher up 
within the neck of the bottle. 

Ilie rise of mercury in the ther- 
mometer, by the means of heat, 
shews this fact. 

As heat is forced from bodies, and 
the sensible temperaturi* is thereby 
increased wlnui the particles are 
condensed or brought closer toge- 
ther ; so also the reverse of 
takes place, that when the parti- 
cles are made to remove further 
from each oth(;r In-at is absorbed, 
and its sensible indication on the 
thermometer is dimiiuslied. 'Jims, 
if a tliermometer be put into the 
receiver of an air-pump, and the 
air be extracted, it will be seen, 
after a few strokes of the pump, 
tliat the mercury in the thermo- 
meter has sunk, and it will con- 
tinue to do so as the air is more 
and more extracted. It is evident 
that when the jmrt of the air is 
withdrawn by the air-pump, tlie 
particles remaining in the receiver, 
still occupying tlie s;une space, that 
is, still titling the r<;ceiv<;r, must be 
further removed from i-acli other, 
and on the supposition then, that 
heat is material, there is more room 
for its partu'les to arrange tlicm- 
selvx's amongst the particles of air. 

In the same manner it is found, 
that on ascending into the air in a 
balloon, that at the same time that 
the air becomes tliiuucr from its 
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elasticity and having fewer strata 
above it to press it down, that it 
also becomes colder, lliis eflcct is 
in like manner experienced on 
ascending mountains, and as the 
mercury in the barometer falls 
and incQcates tlic diminished pres- 
sure, so also the descent of the 
mercury in the thc‘vmometer indi- 
cates the dimiuished he.it. 

Hie following extract from the 
writings of Sir H. Davy, will con- 
vey the ideas of that great chemist 
on heat, and they are corroboraU'd 
by Sir R. Phillips, who has abl^ 
cussed this subject in liJs 'I'welve 
Essays on the Proximate (Jaiiscs of 
the Material Phenomena of the 
Uuiv'erse. 

** Calorific rt'pulsion lias bec'n 
accounted for by .lupposnii* a subtile 
fluid capalile of combining with 
bodies, and of separating their 
parts from each other, which has 
been named the maiit r oj la at, or 
caUtriv. 

** Many of the x>henomena admit 
of a happy explanation oii this 
idea, such as the cold produced 
during the conversion of solids into 
fluids or gases, and the increase of 
teinporature connected with the 
condensation of gast's and fluids. 

** But there are other facts which 
art: not so easily reconciled to the 
opinion. Such are Hn: production 
of heat by fiiction and percussion; 
and some of the clu'inical changes 
which have been jest referred to.'* 
'riiesc are tVie violent beat produced 
in the exiilosioii of gunpowder, 
where a large (piantity of aeriform 
matter is disengaged ; and the fire 
which appears in the decoinp(;sit»ou 
of the eiichloiiue gas, or jirotoxidc 
of chlorine, though the resiiUmg 
gases occupy a, greater volume, 

** When the temperature of bodies 
is raised by friction, there seems to 
be no diniunition of their capacities, 
using tlic word in its common simse; 
and in many chemical changes, 
connected with an iiicrcaso of tem- 
perature, there appears to be like- 
wise an increase of capacity. A 
piece of iron made red-hot by ham- 
mering cannot be strongly heated a 
second time by the same meaus, 
unless it has been previously intro- 
duced into a fire. Tliis fact has 
been explained by supposing tliat 
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the fliih! of heat has been prrsHcd 
out of it, by the percussion, which 
is recovered in the fire ; but this is 
n very rude niechanicM idea : the 
r.rrangements of its parts are sUtei- 
eil bv hufijiiu ring in this way, aiul 
it is rend<Tcd brittle. By a moder- 
ate degree of friction, as Avoiild ap- 
peia- Ivom Riiniford’a experinients, 
the same pirce of metal may lie 
Vept hot for any length of tinie; so 
IhAt it lieat be pressed out, the 
quantity must be inexhaustible. 
Wlien any body is cooled, it occu- 
pien a smaller volume than before , 
it is e^ide7lt theref'ire that its parts 
most h.i\e approached to e.ich 
otliei*; wlu-n tlif lindy IS expanded 
bv heat, It is equally oa ident that 
it's parts must have separated from 
each other. The immedrite cause 
of the phenomena of heat, then, is 
motion, and the laws of its coni- 
munioafion ar<‘ prcrisely the same 
as the 'i)Ws of the coninmnication 
of motion.” ** .Since all matter 
in.iv be inad<‘ to fill a .smaller vo 
lunie by cooling, it i.s evident that 
Ibe parti* les ot m.itter must li.ive 
spface between them; and since 
every body ran communicate the 
poM'cr of expaii.sion to a body of a 
Jow Vi’ tcznpvi'dinrv, that is, c.in give 
an expansne motion to ifs particles, 
ir is a probable inference that its 
mm particles are possessed of mo- 
tion ; but as there is no change in the 
po'iition of its parts as long as its 1 
temperature is uniform, the motion, 
if it exist, miirt be a vibratory or 
iindulatory motion, or a motion of 
the particles round their axes, or 
a Tiiotioii of partic'les round each 
othe”. 

It seems possible to account for 
Jill the phenomena of heat, if it be 
supposed that in solids the parti- 
cles .ire in a eon.stant state of vi- 
bratory motion, the particles of the 
liotte.st bodies moving with the 
greate.st velocity, and through the 
gn-aterit space ; that in liiiuids and 
ela.stic fluids, bo-^idcs the vibratory 
motion, which inmt be conceived 
greatest in the last, the particles 
have a motion round their own 
axes, with dillerent velocities, the 
particles of elastic fluids moving 
with the greatest quickness; and 
that in ethereal substances, the 
pnrtich’s move round their own 
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axes, and separate from each other, 
penetrating in right linos through 
sp.ice. Teniperature may bo con- 
ci’ived to depend upon tho veloci- 
ties of the vibrations ; increase of 
capacity on the motion being per- 
formed in greater space ; and the 
Aiminutioti of temperature, during 
the con\ ersiou of solids into fluids 
or g.i-<' », may be explained on tbo 
ideaot the los.s of vibratory motion, 
in eonsequonce of the revolution of 
particles round their axes, at tlie 
moment when the body becume.H 
liquid or aeriform ; or from the lo^s 
of rafiiaitv of vibration, in conse- 
quence of the mot Lou of the particles 
through greater space. 

“ If a specific fluid of heat bn 
admitted it must be supposed liable 
to most of the affections which tho 
particle.s of common matter arc as 
tiiiined li> po.xsess, to account for 
the phenomena ; such as losing its 
motion when combining with bodies, 
producing motion when transmitted 
from one body to another, and 
gaming proiectile motion when 
passing into free space ; so that 
many hypothcse.s must be adopted 
to account for its agency, which 
renders thi.H view of the siiljject Jess 
aiuipJv than the othir. Vi^ry deli- 
cate experiments have been made, 
which t^iew that bodies, when 
heated, do not increase in weight. 
This, as far as it goes, is an evi- 
dence against a subtile elastic fluid, 
producing the calorific expansion ; 
but it cannot he considered us de- 
ci'.ive, on account of tlie imperfec- 
tion of our instruments. A cubical 
iiirh of inflammable air requires a 
good bnlanco to ascertain that it 
iia.s any sensible weight, and a 
substance bi'nring the same relation 
to this, that this bears to platinum, 
could not perhaps be weighed by 
any method in our pos.session.” 

Ili'at and light are so intimately 
combined, and so generally found 
united in one uud the same pheno- 
menon, that we frequently as.^o- 
ciiite them together with our ideas. 
It is ea.sy, however, to conceive 
heat as separate from light, 'nius 
water iu a tea-pot ocesLsions the 
sensation of heat, but no light is 
emitted. If I witlidraw the poker 
from the fire, the one end may be 
red hot, and there light and hoi^t 
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arp roinbitiPd ; biit tlio otluroml 
V liicli I hold ill my himd oonimii- 
nirutcs thp sui'intinn ol boat, but 
without any light a coin^ian^ing it. 

It is howpvt'T, OKtrpmoly proha- 
blo thal the s il;at.»nce which occa- 
sioiis tlu' sons ttioii of* lits'it, anil 
that which CM-casions the rirus.xtioii 
of light an* blit oiif and fhi* sanio, 
ns tlu-y h ivo .so ninny jiropi'rtirs in 
common, mid ivre governed by the 
SiiTO'' laws. 

Light ia comnMinic.ntcd from a 
luminous body in all dirocinm.s, 
and so also is heat. 

Fill .1 tea pot witli hot water and 
hold it out m one hand, w<* may 
plfu e the other hand above the 
tea-pot at a little di.siance, or on 
either .side of it, or below it. <uid in 
all these situations a sensation of 
heat will he experienced. Now this 
aeii.sa(ion must he caused by tlie 
particles of heat reaching the hand, 
and not by the particles of air, for 
when the hand was held in a hori- 
zontal direction, or liclow the tca- 
ot, the air in contact with it, on 
eing lieatcd, would a.scend up- 
wards from Its beconiiiig lighti»r. 
H('at in.iy also b<* communicated 
through u vat'Uiiiii, though not .so I 
readily -ah through the air. 'ITic 
same experiments may bo ascer- 
tained by bohling out a hot potcr. 

It is well known that if a candle I 
be held before a concave nurror, 
its ray. I will be concentrated to a 
point called the focus. Now par 
tich's of caloric will be reflected 
and concentrated in exactly the 
same manner. '1‘liat tlu' heat of a 
eonnnoii lire W'lll be reflected is 
familiar to every one, and is seen 
in the reflectors of t.nned iron, fo 
incTCMsc the effect ot the lire in 
roasting meat, or for other culinary 
purposes. But dark calorie, as the 
lieat proceeding from a vessel 
filled with hot vuitcr, may also be 
reflected in Uie same manner as 
light, and by means of a concave 
mirror may be concentrated to a 
focus, which focus is precisely at 
the .same point to which the ray 
from a luminous boily would be 
roncentrated. Tliis shews us that 
the calorific emanation of the par- 
ticles of heat, make tlic angle of 
reflection equal to tho angle of 
iiicidonre. 
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As there arc certain snrf.'.ces 
w'hicli i-ellect light better tiian 
others, so also i-> the case with the 
re flee tin u from hear, which is much 
betti*r ri fleeted from polished me- 
tallic mirrors, than from mirrors 
maife of glas.s. 

'J'he Isest nil tliod of rendering the 
rellertioii of heat sensible, is to 
employ two uietu.llic. iiiiirors, ul 
so placed that a warm body, tor in- 
.sttiiiee, a bo of boiling W'atci , m.iy 
be in th • focus of one ot the mir 
ror.<, and tli.it the c.vlonfic paitielcs 
trunsiintti'd to this mirror may be 
rciliu ted to the other mirror, and if 
a thermometer be placed m its 
focus if will be sensibly affected 
by the heat, and will ri.se ; if part 
of the surface of tlie mirrors be 
coveted witli cloth so that there 
may be less reflection from it, tho 
thermoiucter W'iil not rise so much, 
and the difforonce w'lll bo exactly 
in proportion to the quantity of tho 
surface nl the mirror which is thus 
covered. Thus, if one half of one of 
tho mirrors be co\ered, heat svill 
be reflected only from tlie other 
half, and tlie thermoinetei w'ill rise 
only hull as much a.s if there w ere 
no part coiered, if tbree-foiirtlis be 
covered tlie heat will bo reflected 
from only the fourth parf left unco- 
vered, and the thermometer will 
rise only one fourth as much. 

Ill the same manner as the rays 
of light are dispersed by a convex 
mirror, so also «ire the rays of beat. 

It w a very ri>ni.irL.iblo fai-t, that 
if a piece of ice be plriCed at tho 
focus of one of the tw'o mirrors, 
iiisteiiu ot the bottle of hot water, 
as in the last experiTiicnts, and a 
thiTiuometer in the like manner be 
placed at the focus of the other 
mirrur, ttie^tlipriuonicter will he 
artectfd, and will sink in the same 
manner an it rose before. Also if 
part of one of the mirrors bo cov or- 
cd with cloth, such as would pre- 
vent its reflecting heat in tho last 
experiment, tho thermometer will 
not be ilepressed so much, and only 
in proportion to the part of the sur- 
face left uncovered. This remark- 
able phenomenon of what appears 
to be a reflc‘ction to a focus of cold 
particles was observed as early as 
tiio sixteenth century, for it is no- 
ticed in " Magia Aaturails/* pub- 
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lisheil in 1500, by Porta, axiobleman 
of Napb's. 

From this expcrmient sonic* have 
bcTii inclmc'cl to suppose that there 
were frigorilic pa i tides, in tlie 
same manner os it is supposed that 
there are iMlorifio ]iaTtides ; but 
the above pli('noni''unu iim^ 1m* ex* 
phiined without any siuii supposi* 
tion, and there arc a varu-ty o4 
facts to prove its iueorrerluess, aud 
to shew that no substance in na- 
ture with wliidi we arc acquainted 
is absolutely cold, but only rela- 
tively so, thatjs, wbcui placed iic^ar 
a body which has more lieat than 
itself, but that the same body which 
in one ciwc will be called cold, will, 
when brought mvir a body possess- 
ing less, be coinparatiToly warm, 
and will increase its tempe-rature. 
For example, a piece ot melting 
ice will be justly said to be cold, 
as being colder than our hands, or 
perhaps the surrounding air. But 
let us suppose that in the time of 
very hard frost, the thermometer 
in a chamber indicates a tempera- 
ture'- of *25*^ of Kabreuhc'it, if apiece 
of melting ire, of which the tempera- 
ture IS always .T20oxactIy , be brought 
into this chamluT near the themio- 
meter, the i< e tx-ing M'anner than 
the iur will give out heat, and the 
thermotijeter will rise. 

If a piece of iron be held a very 
short w hih* in the lire-, it Avill imme- 
diate*! y become hot, and if with- 
drawn it will then disperse or 
radiate heat all round it, hut that 
heat although sensible to the touch 
will not b<! visible* to flic eye. Jf 
the iron he; kept a little longer in 
the fire it will become hoffer, will 
on being withdrawn radiate more 
heat, but still invisible. If the iron 
be Icopt a considerablo, while in the 
fire it M'lll itself acquire a red ro- 
lour, and when withdrawn it will 
disperse a greater degree of heat 
than before, and will enable lu to 
see, and if we consider heat and 
light as modiAuskiuns of the same 
substance, we may say that the 
heat is now luminous. If the iron 
be made still hotter than this, it 
will when withdrawn give out more 
light and heat. 

If a piece of hot iron be put in 
a dark place we observe that it 
gives out more beat at first, and , 

11A * 


gradually less and less, and that 
ir diminishes in tboheat it gives out* 
It also in the same propoi tion be 
come*, less and lesf> visible, until at 
la^t It gives out heat only, And it 
has become, invisible to oiiv eyes. 

lu these experiments are vi’e to 
say tliat the iron gives out two 
kinds ofravs, calonlii and luminous, 
aud tliHt the luminous rays arc not 
emitted but when the iron is be- 
yond .1 eertain degree of tempnra- 
tiire, and that gradually a greater 
aud greater quantity is emitted as 
the teinper.itiire is increased ; or 
is il more natural to .snppo*'e that 
the rays which occasion iieat aud 
vision an; the same, and that the 
reason why we see from the rajs 
when the iron is very hot, and do 
I not see at other times, depends on 
I the construction of our eyes. May 
we not suppose that there are ani- 
mals whose eyes wmuld receive 
I light as well as heat, from the iron, 
whilst it excited no sensation in us 
but heat only. 

Some light may ho tbrowm upon 
this subject from the experiments 
of lie Laroche, on the passage of 
caloric through glass. He found 
tliat when a pieie of glass is held 
near a body which is of a very low 
temperature, that \i\ry little heat 
was trausmitted through it ; but if a 
body of a higher temperature bo 
cniployi'd, that much mure heat is 
transmitted through the glass Uian 
the dillcreiice of temperature would 
lead us to expect ; and that if a 
body of a liigher temperature still 
be used, the quantity of heat trans- 
mitted still increases witli an aug- 
mented progression, ami so on con- 
tinnally, until a body of such a de- 
gree of heat as to be luminous bo 
employed, and even tlicu the heat 
transmitted increases in its pro- 
portion as the light becomes more 
vivid. ITius, if a body at fl00<> 
transmit as much heat through glasa 
as to raise the tliermomctcr a cer- 
tain numlicr of degrees above what 
it was raised to, by the transmitted 
heat of a body at 400®, the trans- 
mitted heat of a body at 800® will 
raise the thermometer more than 
double that number of degrees and 
the transmitted heat of a body at 
1000® will raise the tliermometcr 
muoh more than the difference be» 
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twren the hrights to which it wa^ 
r.iiacJ by the h»)dy 800^ above that 
by the body at WOO. 

May The re not then be an analogy 
bi^twc'CU our eyi'£> and the ghuis 
employed in these experiments. 
The glass is little pervious to heat 
Iroiii a body at a low temperature, 
but goes oil becoming progressively 
more and mui’e pervious to the 
heat at a high temperature, so that 
when the body is at a very high 
temperature, so as to be luminous, 
lliere is very little of the heat which 
proceeds from it to the glass which 
IS not allowed to pass through it, 
nntl so in like manner the radiating 
hiMt, proceeding from a body of a 
low toinperaturo, may not he so re- 
tracted by our eyes as to form r#n 
the retina an image to excite in the 
optic nerve a sensation of sight, 
but it may be so refracted when it 
comes from a body of high tempe- 
rature giving out abundance of 
heat. If this be the case, then 
light and heat are the same sub- 
Htance, light being radiating heat 
coming from a source sufficiently 
warm to become .sensible to our 
eyes. 

Tlicre are evidently great difficul- 
ties attending this subiect, which it 
may be hoped the further investi- 
gation of philosophers will remove. 
As w'e find bodies giving out low 
ilegrees of heat without giving any 
light, so also there are bodies 
wliicii give out a considerable share 
of liglit without heat. Thus the 
moon's rays have never, by any 
means yet employed, been made 
to indicate Uie smallest degree of 
heat. 

All we can say with certainty is, 
that wherever there is much heat, 
there is light also ; and where 
there is much light, there is also 
heat ; that the two are thus blended 
together, possess many similar 
properties, and that there are many 
proliabilitius to lead us to suppose 
that they arc only different modifi- 
cations of the same substance. 

Of the propagation of heat.—^ 
Heat is communicated from otic 
body to another with a rapidity in 
proportion tq the difference of tem- 
perature between them. Pour boil- 
ing water into a basin, and plunge 
a theniiomcter into liiQ ihasin, i 
115 
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and leave it there, and observe how 
many degrees it sinks the first five 
minutes, and how many the second 
live minutes, and so on. It will be 
seen that the temperature dimi- 
mshes very rapidly at first ; or, m 
other words, heat is given out very 
rapidly from the water to The sur. 
rounding bodies, and the thrnao- 
ineter sinks a smaller number of 
degrees the second hve minutes, 
and a smaller number of degrees alill 
tlic third five minutes, and, in short, 
that less and less heiit is given out 
in pioportion as the tempi'ratiiri; 
of the water approaches that of the 
room. It is not so easy to measure 
the degrees of heat given out by 
iron as it cools, but it the student 
holds his hand near hot iron, from 
time to time, he will be satisfied 
that it gives out most at first, and 
less and less rapidly as it ap- 
proaches the temperature of tlie 
surrounding bodies ; following in. 
this respect the same law as 
water. 

Newton was the first who made 
this obsorvatioti respecting the 
communication of heat from ono 
body to another. It was his 
opinion, that when two bodies were 
in contact they must every instant 
mutually communicate quantities of 
heat in exact proportion to what 
each of them possessed. This 
opinion he established by a number 
oi experiments on bodies where 
the difference of temperature of 
twh of them did not exceed 212 ^, 
or that of boiling water, and in 
such cases the role is correct, or 
rather the error is so small as not 
to be perceived. Later cxjieri 
ments, on bodies whick had a much 
greater difterence of teniperaturo 
than 212 °, have incontestably shewn, 
that Newton's rule was only an 
approximation to truth, and that 
when a body is made much w.irmer 
than 2V2^ above the air, or miy 
neighhonring body, it gives out a 
degree of heat to the air, or to 
such body in contact with it, much 
beyond the simple proportion 
stated. Thus, if a body gives out a 
certain degree of heat at 200 °, if 
it be raised to 300 ° it will give out 
so much more, but if it be raised to 
4000 the difference between what 
it AOW givea out, and what it gave 
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ont nt 30C‘^, •\rill bo mudi p cater 
than tl«“ oitjLToiice betwe*'u whnt 
nhrn mil at 300°, and that 
l>r. <*ii mit at 200°: n^ain, if the 
l){Ki\ b»* raided to 500 '^, Iho in^ 
<‘iiMsr of Av-hal it gift’s out will hi* 
gviMter Ktill. 

M hen heat isroniiiiniuuated from 
one solid hotly to anotlier, it is first 
voiiif yed to the* nearest partiele.,, 
and tioiii them to tliose lieyoml 
Iheni, and iViini these ai^aiii t«i rlitise 
?nijrc dist.int, ami •^o on. Tims, if 
the end of a polier in* pul into the 
file it is niade rotl hot, .md the 
3n*.at is 1r insiuil ted tioni out* pail 
ol file pokt r lo the otlier till it ar- 
riies at Ihe tarther end. \s the | 
poker u’hich is u<«rined I'a tl i*. wav ' 
is all the w !iili- I’lving mil lu it lo I 
the .siirn>undi!!}^C air, Ihi- end le- I 
more fpiiii the tire inn neier arriie i 
at the heat ol that whii ii is in the 
fin-, but it will beeonie vi-ry warm 
if allowed tone. In fluids when 
partir-les are heated they expand, 
•Jind rising upwards tlu'v give out 
part of their he it, as they pass, to 
the partiilea wdth which they come i 
ill contact, and this i.i usuaitv the 
wayliy which fluids are heated. 1 

lu fluids lieat may he euuiiuiini- 
eated downwards, from a part 
which is wartiu'd to that iiuirie- 
diately next it, and so on, but this 
rocess is exceedingly slow. As 
eat expands all hodiivs the heated 
Jhiid.s swims at the top, and the 
progress downw’ards goes on so 
slow'ly, that whilst that on the 
surface is extrnni'ly w'iirni that 
below' ni.iy be very cold. Fill a wide 
mouthed bottle with water, and put 
a red hot poker intotlie neck ot it, 
whilst the W/iter there is made boil- 
ing hot, the ten.perature below is 
scarcely attected. Hence thesurtacc 
of a pool is often felt warm in sum- 
mer whilst the deeiusr water is felt 
cold on walking into it ; whilst the 
surface of the ocean iu the torrid 
zone is raised to a warm tempera- 
ture by the sun, the thermometer 
let lower down will ascertain that 
the heat is far les.s at a great 
depth. 

When lient is communicated to a 
fluid from below, as in tlie case of 
water in a kettle on the fire, the 
panicles which are heated becoming 
of less specific ur.Lyity thait thoj»e 
JIU 


I above them, arc forced up to the 
surface, and in tbi‘ir progress give 
I out part of their heat to the fluid, 
hiid on .'irriving at the top llu-y 
float there ; uiul other portion of 
the fluid now reci'iving tin* heat 
also rises upwards, uud tlius the 
whole fluid la the vessel becomes 
of an equal In at. 

When the W'eatl'er becomes cold, 
Iho waT*..-T floating on the siirlace is 
at first Warmer than the inrunihent 
air, and it tbereiere gives out part 
Ot its heat to the slL.itiini ol ..ir in 
ceiit.u ( with it, ;nid as it thereby on 
lo.siiig pait of its heat becomes 
diiiscr than tie* uaUr below* it, 
it Milks to the lyottoiu, and a fresh 
body ol water i nines in cimt.irt with 
the .lir at tin- .si»rf.ire. 'J’Jn i snrt.ice 
impartial' ho. it to llie air teiiils 
to iiuideiafe lor some time the 
severity of the cold, as diflureiit 
quantities of thewatir Miccessiv ely 
give out of their heat to the air, 
tlie wliole body ol water in a ]) 0 ud 
or lake will necessarily at last ar- 
rive at the hame teinperatute. The 
operation goes on iniiil the tenipora- 
lure be lowered to about -Pi® of Fah 
rciiheit’s Ihermornetcr, after whiili, 
the abstraetioii of hiMt from water 
no lunger causes it to contract into 
.mialh'r .space, but on the contrary 
It expands iu a small degree, and 
therefore, being lighter than the 
water Inflow it, will eontiiiuc to 
float on the siirl.ice, and no more 
heat will be abstiMcted from the 
water but by the slow process of its 
coming from particle to particle in 
the same manner as in a sotid. 
Hence, vvdien ice is formed at the 
surface, the water below may be 
iiiiu'h wariiii r. 

When water is very deep, it is 
evident that the process of cooling 
in RUcces.sion the diiUrent strata 
that conic: in contact at the surface, 
until the wliolc body of water in 
the lake or pond be brought to a 
low temp c^rat' ire, must occupy a 
very considerable time, and the 
longer m proportion to the dentil. 
Hence it happens that when nllthc 
shallow pools are frozen ov cr, deep 
lakes like Jxicb Ness, iu Scotland, 
may continue unfrozen. 

As heat is communicated from 
ono body to another, there is a ten- 
dency to an equiUbrlam of heat in 
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all bodirn in tho eamo vicinity. If 
1 lay liold of a pii ( « of vi ood, or of 
a poker, vliich is colder than niy 
liaud, after .■=oinc time the wood, or 
poker, 18 brought to an equal warmth 
M'lth r.iy bond. Jf on the other 
hand I lay hold of a poker warmer 
than niy hand, liiMt is i oniiuuni- 
Cflted, and my hand is w.ivmed. 
Jf a ( ertaiu tiuantity of water at 
BUO of tiMuperarnre be nnved with 
an eiiiial quantity at HJOO of teni- 
peratuie, the mixture will be found 
by the tin iiiioim trr at I’iD®, nliicb 
Miew sth.it W^f had been al)*.tract<*d 
from tlie w'arni water to raise the 
otlier water 40O, or to 12'>o. .V piceo 
oi iron put in the lire, or water in 
a ketlle pl.iced on the fire, receive 
heat from it. Linng a jiig of water 
into a w<irin room Irom a cold 
spring or cistern, and let it remain 
some time in the room, tluui plunge 
the thermorneter into if, and it will 
be found to be ot the same tem- 
perature A^ith other bodies in the 
loom. Oil the other hand, dishes 

f ilaeed on tiic t.ible give out their 
leat, and come do-r.'ii to the tem- 
peiature oftlie room. 

Water, milk, spirits, or wine 
Avhich have b( eii Jong in a room, 
W'lll be found by the thermometer 
tube oftbe same degree of heat. 

A/ 1 ItoiUfs tio not vonduvt hmt with 
equal rcfUitnesA . — It 1 put a pokiTin 
tin* Are tlie end of it will iiecome 
1 ed hot, and lieat will be gradually 
eojiiiiiuiiicated along the poker, and 
tlie hiUid may troni time to time 
ascertain the progress, until at last 
the end by w’hichvve lay hold, is felt 
to he quite Avarm. A piece of gla-.s 
for inst.ince, <i long glass tuh<' may 
be put in the lire, and one i ndniay 
be Hi.ide execssively hot, ami yet no 
gritifc uLKiou of heat lelt at the 
othiT. Heat is indeed coiinmiiii- 
cated from one part to another, but 
very sloAvly, If 1 put a piece of 
Avood ill the fire Avliiisl one end is 
cousunnul, the other will not liaA'e 
xeccived much heat. 

There is, however, in .all bodies 
a tendency toward becoming of an 
equal degree of heat, and in the 
Maine apaitnicnt, if there be no fire 
to niakt: one part warmer than an- 
other,^ the chairs, tables, niarblo 
slab. Are irons, books, &c. will all 
he of ail equiil temperature, as may 


bo ascertained by the thermo- 
meter. 

It AA'ill seem at first to contradict 
this assiTtion, that the hand, a{)- 
plied to .1 pie« e of cloth in the 
room, AV'ill experience no cold, but 
it applied to a table Avill leel cold, 
and still greater cold if uppli<;d to 
a marble slab, and iiiore still if 
applied to ail iron stove or tiro 
irons, llns contradiction is, how- 
e\<T, only in appeal aiice. As the 
hand is w.iruicr than the cloth, heat 
Avill be conveyed troiii tlie hand to 
raise it to tlie same temperature, 
but as cloth conducts lieat Aery 
sloAvly, and the cloth has but little 
cap.icity A'r heat. Aery little is 
v auieit to raise Hie parts in coii- 
t.ict Aviili tlie baud to the same 
heat. .Mon; h(‘at will he required 
to r.iise to the same temperature 
tlie Avood of the table in contact 
Avith the hand ; :iud as the marble 
•s Ihrue as solid, that is, contmns 
thrice as much in the same spaci‘, 
and has a greater capacity for heat, 
a greater degree of heat ivoiild be 
absir.teted trom tlie h.ind, to r.aise 
the parts in contaet Avilh the hand 
to the same temperatnie ; .md for a 
simil.ir reason, a still larger por- 
tion of heat will be abstracted Irom 
the hand by iron, and accordingly 
a stronger .Sensation of cold is ex 
perieneed. If i t.ikt' a ball of iron 
in my hand, it at last becomes of 
an equal Avarmtii v\ ith my bund, 
aiifl so does a ball of marble, or of 
wood, and no sensation either of 
heat or eold is felt in handling 
them .alterwards. 

h’rom iron conducting beat very 
fast, and trom its great speeitic gra- 
vity, a piece of iron outot doors, in 
time of cold AvealJier, it touched by 
the hand, must carry od' from it 
much heat, and ncrasinn a sensation 
of inteii'-e cold. Ju sca ere av eathur 
in Caii.ula, nr llussi.i, it is s.iid, that 
handling a b.ir of eold iron, will in- 
jure the naked hand, almost as much 
as if it w'ere put in hot Avater. If the 
thermometer be at — 40'^ it is 138° 
below the heat of the hand, 

Avhich is a greater nuinher of de- 
grees than 1140,- Avhieh the heat of 
Wiing water is above that of the 
hand. 

The same causes which make iron 
carry oft’ more heat thiui a loss 
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soHd/ nnd nwra poroufl body, will 
also oause iron to cononxiuicato 
liPMt to the hand murr rapidly th.m 
wood or cloth of an cquil tcni- 
peratim*. 

The quantum of heat given out in 
a mament^ and the .sensation oj heat 
experienevd, dt pend therefore ‘on the 
pouter bodies hate of eond'ueting heat , 
and it is a gem. rat rnU\, that bodies 
tihich rapid Lp receive heatg as rapid- 
ly give it outf and bodies m itkich 
the. temperature rises sioiely, as 
slou'ly give, out their hint. — Of thw 
aperinaccti ml is an (‘xanipic, info 
which, although it has been raised 
to a great heat, an indi(‘ate<l by tJio 
thrnijoiiietor, the hands ni.iy bo 
plunged and hold fur a short while, 
uiid no pain o\porii’nc'*d, ahioh is 
aoircimistriuce which has astonished 
most exjiern ueed < liennstH. VV'ater 
thrown on this oil would bo quickly 
raised in the form of v<ipour. 

The bodies which most slowly 
transmit heat are those which are 
composed of vcr> line iilamouts, as 
hair, wool, silk, downs, bran, straw, 
dec. As th« se sulistaiiros arc small 
nnd siiparated from each other, the 
hoat in being propagated through 
them, hris to in ike many wiiidiugs 
and turnings, and they also enclo.se 
within their holloiv spaces a great 
quantity of air, which ver^ slowly 
conducts heat ; we see innumer- 
able instances every day of the 
nou-coudiirting power of these bo- 
dies. AiiiniaU are furnished by na- 
ture vritU their proper clothing of 
their hair or wool. Our clothes arc 
an artiheial covering, which answer 
the same purpose, and in like man- 
ner prevent the heat of the body 
from being carried off into the sur- 
rounding m<'diuiii. This ii the man- 
ner in which clntliiiig keeps us 
warm, not by roniinunicating any 
heat, but by preiciiLiiig the escape 
of the animal heat prodiieed within 
us, by the proci'ss of hrcHthiiig, 
and the circnlatioii of the blood. It 
a piece of cold iron were wrapped 
in wool, it would not become any 
warmer; nor would any heat be 
produced by any clothing which 
might bn put on .i lifeless body. 

If a piece of ice were wrapped up 
in wool or bl inkets, it Would not 
melt, except very slowly. These 
bodies prevent the rapid tronsmia- 
iia 


siou of heat; and as, therefore, 
thi'Y do nut allow heat to pass 
through them, hut very slowly, there 
can be no reason why the ice should 
melt. 

We often sec straw or litter 
spread on th»' pavement in hard 
trosty weather, and as these bodies 
do lint Ti-.uiily transmit heat, they 
prert Tit the he.at being carried off 
from the pipes which conduct thu 
water, .aid preserve them from 
being hurst by the wuter freezing 
mthiii them. 

For the same reason, bran or 
saw'dust spri‘ad upon a stone tloor, 
will answer the purpose of carpet- 
ing, and prevent the heat ftom 
being earned off from our feet. 

From the weak coiuliicting powiT 
of air, ue may account for tiin 
advantage of double wiiidow^s, m 
Russia, which, by conlining tlie heat 
within their houses, keep them 
warm. Tlie s.ime contrivance pre- 
venting the introduction of the ex- 
ternal hoat, is found useful in tho 
West Indies. Two walls, with air 
between them, are useful in not ad- 
mitting the heat into ice houses. 
In cold climates .an inner covering 
of hoards, a few inches from the 
walls of a house, so as to enclose an 
intervening body of air, greatly 
adds to the warmth and comfort. 

Sand is, like bran, a very slow 
conductor of heat. Ilie red hot 
balls employed by the garrison of 
Gibraltar, to destroy the Spanislt 
floating battmes, wt^rc carried from 
the furnaces to the bastions in 
wooden barrow^s, with only a layer 
of Blind interposed, and this was 
found Buflicieiit to prevent the balls, 
though in a high state of incales- 
cericc from setting fire to the wood. 
After the gunpowder and wadding 
is put into the gun, a small bag of 
sand is next inserted, and is suffl- 
cieiit to keep the beat of the red 
hot hall from making the gun go 
off. 

Snow on the ground, being a 
weak conductor of heat, prevents it 
from being carried off by thu cold 
incumbent air in thu time of hard 
frost, and thus preserves the tender 
plants from injury. Straw spread 
imon beds in a garden will have 
the same good eflfect. 

Potatoes and other vegetables are 
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o/tcn stored up in pits in winter. 
These pits are usually covered with 
straw and liffht t'arth, which do not 
driw olf the heat, and art- said, in 
cuinmuu language, to prevent the 
fro«ii I'liteniig. A wet tdayey co- 
vering, put over the straw, would 
have .L luucli greater loiulucthig 
power, than loose ilry earth, and 
tlierelore, tliough apparently the 
most sec UK', would in reality I'-e 
the worst preservative. \Vli(*n the 
Wet penetrates a.H far as the pota- 
toes, fi'oiu the great eondut ting 
power of w'uter, injury must be 
aoue. Well dried peat, from its 
lightness, and little disposition to 
retain moisture, forms an excellent 
covering. 

If after very severe long con- 
tinued frost, dlfl'ereiit kinds of 
ground be dug up with a spaile, to 
ascertain how far the oirect of the 
frost has penetrated, it will he 
found that it has penetrated le'ist 
of all into grass land ; a little deeper 
into the loose earth of the bed^ of 
a garden ; and far deeper, perhaps 
twice, or thricc as far, into a stitl’ 
clayey soil. 

We see every day, an instance of 
the ditreronct: of power in coiu iiet- 
ing heat in tlie wooden haudles ul 
tea-pots, which may easily in' held 
by the hand, whil.*Jt fbo tea-pot 
itself Is too hot to 1u< touciu d. 

/fttU V amnutotn-utui Jium dif- 
ferent b(Hlk'.s la tlu. i,nrroumiutg tur, 
or to oUu'r bodies mur llum, tn rertj 
dijfferent dt'ffrecs, actvrdtntf to tfiv 
nature of t/ntr mtrjinri.— If two 
glass bottles, of eipial si/e .iiid 
tliickiKviM of glass, and ot the s.iiiie 
shape, be tilled v'ith w.iiui WMter, 
and one ot the bottles bo covered 
With an envelope of lino niut>liu, 
that bottle will give out heat to 
the surrounding air with much 
greater rapidity than the other 
bottle ; so that, after any given 
time, if the temperature of the 
water in thu two botth'S bo ascer- 
tained, it will bo found that the 
water in the glass liottle which had 
no envelope, is much warmer than 
tho other. If two such bo tiles be 
Alloil with cold water, and both be 
brought into a warm loom, near 
the fire, the bottle which has the 
envelope of muslin will be warmed 
much moTu rapidly tlian the other. 


ft is thereby found, that the same 
kind of surface wdiich more rapidly 
gives out heat, also more rapidly 
receives it. For this discovery, 
which may be of much practical 
utility, the world is inclidited t<i 
IVotesHor Leslie and Count Rum- 
ford. 

Mr. Leslie got a vessel of thin 
polished metal, having four rect- 
angular sides of exactly equal sixe, 
one of these was covered with thin 
writing paper, the second with a 
piece of polished glass, tho third 
with the smoke of a lamp, and 
the fourth was left with its own 
bright polish. Tliis vessel he Ailed 
with warm water, and after a little 
whilt' he plai ed a dillereritial tlier- 
inonieter opposite to I'acli ot the 
four surfaces, the heat radiating 
from them, heated the air in the 
bulb, which of course dilati'd, and 
rt'pelled the liquid in the thenan> 
inc'ter, but to very dillerent degrees, 
according to the nature of th(isur> 
face. The liquid was repelled most 
of all by the surface covered with 
the smoke of the lamp, rather h ss 
by the hurfacc covered with paper 
or gla.ss, and least of all by thu 
naked polished surface. 

It results, theretorc, from this 
and bimilar experiments, that tor 
such vessids us unis or tea pots, in 
vvhii h It is w'islied to keep water as 
warm a.i possibli*, a naked polished 
surface is that which i.s the most 
proper. 

The following table of tlie radiat- 
ing puw'ers of different substancui 
is given by Mr. Leslie : — 


Rlack fiom smoke . . 100 

Water lOO 

Wiiting paper ... 08 
Cl own glass .... 00 

China ink 88 

ire 85 

Mercury ...... ‘20 

Bright lead .... 10 

Polished iron .... 15 


'lln, silver, copper, or 1 

gold f * 

TIic same philosopluT also pen 
formed a variety of experiiuciits, 
HI order to asi-ertain tlu* reflecting 
power of ili'lereiit surfaces on 
which heat might fall. The 
result is shewn in tho following 
table : — 
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Yellow copper . . 100 

Silver 90 

I'liifoil 80 

Steel 70 

Lead 00 

Tin covered with ^ 
mercury . . . j 

. Clasft 10 

Oiled glabs ... 5 

Tf the bulb of a thermometer be 
co\ered with thin gold leaf, and 
exposed to the ra^s ot heat, or to 
tiie solar rays, the mercury will 
rise, but not very far. It the bulb he 
ciJtered with the smoke ot a candle 
or of a lamp, or uitii a thin coating 
of lamp-black, and exposed in a 
similar niaiiiier to the rays of tlie 
sun, or to the rays of heat, the 
niercuiy ia the theimoiueter will 
rise eight times as far. Hie black- 
ing h.cviug but a 1 ery small reflect- 
ing powi'i absoibs the rays which 
full upon it. 

I pun (he principle of the nhsorp- 
tiuu of the light b> blackened sur- 
faccii, Mr. Leslie contrived an 
iiibtruim'iit to im tlic degrees 

of light, tvbicli he called a pholo- 
uictt'i'. It is a very delicate difle- 
reiitial thennouieter enclosed iu a 
thin peilui'id i<lass tube. One of 
tbe bulbs ih nl black glass, which 
absorbs the light. When the in- 
slruiueiil ib brought from a dark 
pl.ico info the light, the light 
being absorbcil, that bulb beconie.s 
W’umier, and expands tbe air coii- 
tiiiiied iu it, coiisetiuently (ho liquid 
enclosed is repelled to a distance, 
and this dibtance will be greater or 
less, precisely in proportion to the 
quantity of light. In a clear day it 
will be much greater tliau in a dark 
day. 

Ei^fects of Heat. — Am increase 
of temperature prtHfuces an erpan- 
iioji in almost all luKlies,and if siijffi- 
ckutly frreat, it ciiutiges solid bodus 
to a 'state uj JluidUy, J/uid Inuties to 
an atrijurm states and has tar tons 
other tJijicts . — An increase of tempe- 
rature produces expansion, or over- 
comi'S in a certain degree the cohe- 
sive force with which particles of 
bodies adhere together, and makes 
them reniov e further olT. A piece 
of iron, for instance a poker, which 
might have just passed through 
a ring when cold, will not pass 


through when heated. Boil v/ator 
111 a glass tube at a candle, and the 
water will evidently appear to oc- 
cupy more space. Put your wann 
baud to the bulb of u tlK-miometcr, 


and the ('Xpansion will cause the 
mercury to liSe in tlui tube. 

Dijfinnt suhstuvees suj/er dif- 
ferent df fines of expansion from 
the, \nme iuerease of htat.-^'VhM 
toliuwifig table will shew tlio 
expansion of sever d nictaks on 
being raised from MO, tbe tempe- 
rature of melting ice, to 21*2^, tliat 
of boiling water : — 

At 320 At 2120 
Platinum . . 109000 . 100080 

St(‘el . . . lOOOOO . 100122 

Iron . . . 100(M)0 . 100120 

Copper . . 100000 . 100170 

Brass . . . 100000 . 100192 

'J’m .... 100000 . 100242 

Lead . . . 100000 . 100287 

Zinc . . . 100000 . 100300 

Mi^rcury . . 100000 . 101835 


From the above table it will be 
been that mercury expands more 
than any uf the other nudals, or 
about a hfty-fourth part. The metal 
is also veiy sensible to the Muallest 
accession of h(>at, and hcuicu it is 
peculiarly adapted for being eni- 
plo>*‘d in the thenuometer us tx 
meabure of heat. ITie mercurial 
(hermoinctc'r has, therefore, re- 
el ived a decided preference over 
thermoinetcrs iu wliich otl, water, 
or spirits of vvine w as enclosi'd in 
the tube. It has other advantages 
for this purpose, lor it will not 
freeze w'ithout a degree of cold un- 
known in our climate, and will not 
boil below a heat of GOUO. 

W'ater, liki* other bodies, expands 
with heat. It i.s at its greatest 
density at alxmt 42*5 of Fahrenheit, 
and 100000 of parts at that ti'iupe- 
rature raised to boiling point or 
212^, will occupy the siniec of 
104577 parts, increasing about a 
twenty-second part of its bulk. 
Liubeed oil is expanded by heat to 
a greater degree than water thus 
10000 parts of llu.seed oil at if 
r.iist'd to lOOO, -vviU occupy the 
space of 10270 parts, and it raised 
I to 2120 , will occupy the space of 
10725 parts. Alcohol or spirit of 
wine is more expansible than either 
I mercury, water, or linseed oO, for 
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10.000 pArts At 320 > 1^1 expand to 
the bulk of 10,416 auch parts, if 
raised to lOQo. 

Au addition of any giyrn number 
of degrees of heat to a liquid at a 
low temperature will pioduce a 
eertain expansion ; but an addition 
of the same number of degrees to 
the samo liquid, at a higher tem- 
perature, will produce a still greater 
relative expansion. In general the 
nearer a liquid approaches its boil- 
ing point, the greati'r is its expan- 
sibility. Thus, 10,000 parts of w.Lter 
at 50<5 r.iised to 1200, oi'.cupy the 
bulk of 10,138 such parts; but 

10.000 of water at 1200 raised to 
I'JOO, occupy the bulk, of 10,330 
sucli parts. 

Air, gases, st(‘am, and all vapours 
are subject to the same laws of 
expansion from heat, and they are 
affected hy it to a much greater 
degree. The following table will 
shew the increase of bulk of lOOOW) 


parts of air, gase.s at dillerimt tem- 
peratures, from 32'^ to 212^. 

32'3 , 

. . 100000 

4UO . 

. . 101666 

300 , 

. . 103719 

doo , 

. . 10.W2t 

700 . 

. . 107904 

8«o . 

. . I099H4 

900 . 

. . 112064 

lOOO , 

. . 111144 

IlUO . 

. . 1 16224 

1200 . 

. . 1 lh:i04 

1300 . 

. . 1203N4 

1400 . 

. . 122164 

1500 . 

. . 124511 

1600 , 

. . 126624 

UOO . 

. . 128704 

isoo . 

. . 130784 

1900 , 

. . 132861 

2000 . 

. . 134!M4 

2120 . 

. . 137440 

The increase 

of the elastic force 


of heat is very different between 
dry gases and watery vapour, after 
a jplace is furnished with as much 
as It cun contain. The elastic forces 
of the dry gases at the tempera- 
ture of lM>i7ing water, and at that 
of melting ice are in proportion to 
each other as 1,^ to i ; those of 
watery valour at the temperature 
of boiling water to that at melting 
ice, in a saturated space, as 150 
to 1, If steam, therefore, be roii- 
fined it will exert great force ; and 
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by being so confined that the 
temperature rises above 212<3, its 
force will still further increase. 
Hence its great power when ap 
plied t(i produce iiiotinii in machi 
uery in the steam enginei 
lU'pfimion />// heat, antf twtirac* 
tinu by ctUd, are almost vnUersat 
eJf Wts, but titere arc a Jew apparent 
exceptions . — The most remarkable 
is water, which is contracted by 
cold, untd its timiperatiire sinks to 
about \ after which the increase 
of cold, or to speak in strt<‘t lan- 
guage, the abstr.iction of heat, in- 
stead of diminishing the bulk of 
water, increases it. This increase 
is greatest of all when the wat(*r 
passes from the fluid into the solid 
state. Vor 1000 parts of fluid 
water at when frozen, will oc- 
cupy the spiu:e of 1U!)7 such parts 
which is an increase of nearly one- 
tenth. We hence see, that tiio 
specific gravity of ice is much less 
than that of water, being only 
about 020, and the reason why ice 
floats on the surfiice of water, and 
also why a large body of ice Will 
swim, and support animals and 
men upon it. 

This increase of the bulk of water 
■w-hen converted into ice, deperuls 
upon a certain arrangement of 
^particles called crystillixatiou, of 
which it is here necessary to give 
some account. 

Jf any kind of salt be dissolved 
in water in such quantity that the 
w’ater is saturated, and that wat.ir 
be boiled a little on the fire, until 
part be (‘vaporuted, uud if it be 
th(‘n allowed to stand, and become 
cold, saline crystals will be formed 
exactly similar in .shape with those 
which were dissolved in it, accord- 
ing to the nature ef the salt. JS'ow 
it IS supposed, that in like manner 
when simple water itself passes 
from a liquid to u solid state, that 
is to say, when it freezes, the 
different partic.lea arrange them- 
selves in a particular manner, and 
thereby occupy more room. In- 
deed we see, from the manner in 
which tlie moisture freezes on tin* 
glass of the windows, that it (s tho 
nature of water thus to arrange it- 
self when freezing. 

Wc may see the same, also, by 
patting water in a wine glasa, iu 
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the time* of hard frost, and lettinK 
it rrni.an a short xirhile exposed to 
the cold ; and still better, if we 
then pour out the water which re- 
in. i ins unfrozen. A dideretit ar 
rangeincut will be produced, if 
some coiiiinoTi salt be first melted 
in the water ; .ind a still dinerent, 
if any other salt, ;is the sulphate of 
iron, be employed. 

When, therefore, icc i.s formed, 
and orcupies more room than the 
water from which it was produced, 
it arises from the merhanic;il tlis- 
tui banco of the particles, and the 
hollow' or vacant sp.ues w’hielj thc\ 
form, and not trum any chaui^e of 
tho natural bulk of the purtjcles 
themselves. It is supposed, also, 
that water begins thus to arrange 
itself afUir it arrives 42°, and 
the arrangement goes on, and is 
completed when it freezes at 3*20, 
or below that point. For, although 
the di'gree of melting ice be uni- 
formly 320, that of freezing water 
may be as low as 220, if in a close 
vessel, from winch the air is ex- 
cluded, although when congclatiun 
takes place the teinpcraturo returns 
to 320. tj,(. open air water may 

be below 320 hetoro froc/ing, if it 
be not agitated. We may provi* 
this by expo.siug water to frost for 
some time, in a wine glass, and 
then shaking it. When ice is ex- 
posed to a still greater degree of 
cold it will expand still more, 
which arises from the crystalliza- 
tion, or arrangement of its par- 
tie.les, becoming more complete. 

There are many other liquids in 
whieh ihf'TO is an expansion in 
passing from the liquid to the solid 
Bhite. 

When w-ater, in which .'iny salt 
has been dissolved, is trozeu, there 
must be an expansion, from the 
water itself expanding independent 
of the salt. 

Iron is greatly expanded by heat, 
and contracts as it cools, lliis will 
hold true, provided the metal has 
not been so far heated as to be ac- 
tually melted ; for it is observed, 
that when niidted iron, or ui it is 
called, cioit iron, cools, and becomes 
solid, it increases in bulk, and has 
consequently less specific gravity. 
This is proved by throwing a piece 
of cast iron into a vessel fuU of Hu: 
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melted iron, when it swims at fho 
surface, in tbe same manner as a 
half-penny would sw'im on mercury, 
or a bit of wood in water. ITiis phe- 
noinenou is also referred to crys- 
tallization, or arrangement of the 
particles of the iron. 

Antimony and bismulJi when they 
cool after being melted, expand in 
a similar msuner. Other metals 
contract. ^Vlly they should not 
crystallize and expand hke iron we 
cannot tell, and merely know the 
fact that they do not do so. 

As heat in general makes the 
particles of bodies expand, or re- 
move turtlier trom each other ; so 
111 like manner, if tht; heat be in- 
creased to .1 sufficient degree, the 
cohesion will be so tar il> stroyed, 
that they may he easily moved 
amongst themselves, or in utlier 
words, hccume iluul. 

FluulHtj IS therefore an effect of 
heat. — Water, which in (old wea- 
ther becomes solid, is melted hy a 
certain increase of heat. Mercury 
w'hich may he frozen by extreme 
cold, is kept by beat in a fluid 
stat(', at all times in our climate. 

We sec* then, that a ceil.nn very 
small portion of heat is* recpnsitc 
to give fluidity to mercury, a stall 
greater to water. Substances also 
which are u&ually solid, melt when 
a suHicient degice of heat is ap- 
plied, and this degree of heat is 
always the same to the same sub- 
stance. llius, ice uniformly melts 
or becomes fluid at 32^, sulphur at 
225'^, lead at and tin at 4400, 
Tn fact, the most solid substances in 
nature, if suilicient heat were appli- 
ed, would Oe rendered fluid. Thus, 
iron is every d.iy melted in our iron 
iauiid(‘ries, and so also are other 
metals. The v.irious kinds of earth, 
and other subs tames in the bowels 
of our globe, are. liquefied by thtt 
vast heat in those; iiiaguificent fur- 
narus of nature tlic volcanoes, and 
issuing out at holes in the sides of 
the conical hill, foroied by volcanic 
action, run down in streams of 
melteil lava, cutting tlieir way 
through former lava, and every 
opposing obstacle, they hold on 
like a river in its bed, and some- 
times fur many miles till they reach 
the 8 ;a. The . same lava, when 
many weeks and months have ol. 
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l<med it time to ^Iro out its Lest 
to the surrounding soil and air, 
becomes solid like a rock. It be- 
comes, in fact, a rock Irom 'which 
houses are built, and with the 
blocks of which streets arc p?ivcd. 
This IS the case with Naples, Ronie, 
Kloreiu-e, Leghorn, and other Ita- 
lian towns. 

INI any bodies usually solid are 
melted 1 y a very small addition of 
luat. If eiglit parts of bisimith, 
five of lead, and tlirc-e of tin, be 
melted together, and the whoh‘ be 
allowed to coo!, tin* inivtiire thus 
prodU‘-ed \ull he so fusible that, if 
it be put into bnilmg water, it Avill 
melt, 'j'e.i spoons .ire made of this 
composi^'ion, and arc sold at the 
shops to he used in making tins 
e'vperiii'ent, and to astuni‘>h those 
who are ignorant of such efiects 
being produced. If two paits of 
lead, three of tin, and five of bis. 
mntli, he melted together, and if 
tluni one part of inereiiry be poured 
into the mixture, when in a state 
of fiiMoii, and the wdiole he stirred 
toin thi'V, and then the compound 
be allowed to c^iol, it w'ill melt 
afterwanl.s with It*.ss heat than that 
of boilni(i water. If ejjiial parts of 
lead, till, and bismuth, be melted 
togidlier, the composition may be 
kept m tusioii when boiled over 
the llamo ot a caudle. 

A r ti vt'rtfiiH j‘Orfum of hcftt ivill 
rcn'hr tltfU rnit (hu!h s fltnil, satilso 
if ft \ftl6 hichtr of hrat be 

i'OiniHHntcatitt they man e/uiagcti 
into uv nerifnrw fate. — ^Thiis water 
rises into vapour, and if heated as 
iiigh as 212 ^ this <ip<>ratinn goes on 
rapidly, and' the whole is dissii- 

{ lated.* If a little Tiiercury be 
leated in a crucible, or iron spoon, 
nn the fire, it ris.e.i m fumes and is 
di.‘< 8 ipated. l''iimes also nse from 
melted lead, and .iltlioiigh if kept 
heated it atisorbs more oxygen 
than it gives out of its own .sub- 
Bttince, and, therefore, iiicTe.ascs in 
weight, when converted in this W'ay 
into red lead, yet if il still eontinno 
exposed to great heat, its substance 
is gr.iduiilly dissipated in the air, 
111 lact all melted metals give out 
fiiuiea, and only require a siilficient 
heat to have tlicir whole substance 
volatili'Mnl. \\ood, charcoal, or 
counuon miueral co^s, when burnt 


in a common fire, absorb oxygen, 
and are in a large portion con- 
verted into carbonic acid gas, and 
rise also in a simple volatile state, 
iincombined with oxygen, into the 
atmosphere along with smoki>. 
Karths in like manner lose of tlieir 
substance by a siillicient degree of 
heat. In fa'-t it is an universal 
rule in nature, but as it requires a 
very great heat to render somo 
bodies fluid beyond what is neces- 
sary for others, so it reijiiircs an 
infinitely greater to volatilue thoiu. 

A cfrtain rfegrtc of heat is wc- 
ce^sury for carrying on of various 
ftroces’tes in the animal avtt vegtl- 
able. etHmomyt as fermentation , 

1 refaction y amt fteenm portion. — If 
tins degree of heat be abstracted 
from them the.se operations cannot 
take place. In llussiq, w’heii the 
winter sets in, it is the custom to 
kill their poultry intended for use 
during that si'iison, and pack them 
in tubs with layers of snow be- 
tween. Jieef, veal, mutton, anil 
other kinds of aiiinial food, aru 
pri'served also by the frost, and 
after several month.s, if carefully 
tRiw'ed in cold water, retain all 
thi' Iroshness and agreeable fia>our, 
<is if but a short time killed, lu 
this country a .similar method is 
adopted with salmon, which are 
i packed in boxes with it e, and are 
thus brought from the remoti-st 
parts of the empire m a fresh state 
to the London market. TJie eH'ect 
of the cold 111 the.se cases seems, to 
be that it reduces to a solid stato 
the difl'erent piu'r>s of the animal 
.substances, and thereby prevents 
that iiitenidl motion and mixture, 
which goes on when tliev piitrify 
and are decomposed, lu fact there 
seems to be no limit to the length 
of time wdiicli they iiiav be pre- 
served with their eoiislitutions uu- 
alti'Ti'd, provided the cold be con- 
tinued. Mr. Pallas gives an ac- 
count of a rhinoceros found on the 
banks of nmer that falls into the 
Lena below Yakutsk. The i eri ase 
was at first almost entire, and was 
covered with the liide, hoiiio of 
the muscles and tendons with ac- 
tually adhering to the head when 
Mr. Pallas received it. The preser- 
vation of this animal w^as I'aused by 
its being buried in earth, in a per- 
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petual state of congelation. A 
more remarkable instance occurred 
in 17!)!), when an animal of un- 
common size was found ombnldcd 
ill a mass of ice, near the shores 
of the Frozen Ocean. The bones 
of this animal bca* no re.seniblnuce 
to those of any known animal on 
eartlj, and it is therefore consi- 
dered as antediluvian, and it must 
then have been preserved from the 
remote period of the Deluge in the 
icc which envednped him. 

Animal and tviivtahle sit/isfatures 
maif in hkv manrifr be pn M’rt't'd fry 
such a oj' hraf ax tri/l vxpel 

nwi\tar*^ and bind t/nir vuntyonent 
jtarfs fiKiVtht'r, so at to put a stop 
to internal motion. — l-'ish are pre - 
served by being exposed to tlie air 
60 as to ei.iporate flieir moisture , 
and baeon .iml lieef are pri'served 
ill a similar ni inner. .Maeks of hay 
and com an preserved ,nid kept 
for a long time if they have been 
well dried before they ha%e been 
got in. If, llOwe^e^, the stalks 
have been moist when the stacks 
Were built, f(*rmeut.ilion will ensue, 
and much h"at will bo disen- 
gaged, and thus the whole will be 
slowly rousumed by a smothered 
eoinbustion, ami reduced to a state 
like charcoal. If at this time air 
he admitted, tlame will hurst forth, 
and bay neks haie often been con- 
sumed III this w'liy. The great heat 
is supposed to arise Ironi the eoii- 
deii.s.itioii ot water, wliieli during 
the process entiiely disappears, in 
the same manner a.s heat is disen- 
gaged by the condensation of wafer 
in the process of .slaking lime. In 
the cases which wc have stated, 
the dryness i.s produced ehielly by 
exposure to the air, which carries 
off the vapour ■which arises, but 
t)io .same effect is produced to a 
much more remarkable extimt if 
bodies be raised to a sulUciently 
high temperature, aud continue to 
be kept at it. 

In the same manner as extreme 
cold, which hardens and solidifies 
the components of animal sub- 
stances, will preserve them from 
decay, so also will a sufficient de- 
gree. of heat, which acts exactly in 
the same way. 

Of the capacity of bodies for heat , — 
If a red-hot coal be taken from the 


fire, and dropped Into a basin of 
water, it will raise the tempera- 
ture of the water a certain number 
of degrees. If a piece of stoue, of 
the same size, be taken out from 
the same fire, after it has buen in 
it so long that it is of the same 
heat; and if it be dropped into a 
basin, of equal Mze, and containing 
an eipial rpiaiitity of water, it will 
raise the water to a higher temjie- 
raturo thnn was done by the coal, 
as may be seen by the thermo- 
meter. 

It, instead of the coal or the 
pie-e of .stone, a piece of iron of 
the same .size taken from the same 
hre, and, therefore, of the same 
terapcratiiro be put into a similar 
basin of water, it will raise its tem- 
piTature still more. From these 
three sunple experiments, wo see 
that a co.il, a stone, and a piece of 
iron, of equal bulk aud heat, yet 
give out very dilFermit qiiantilio.s 
of heat to bodies which they ap- 
proach, or into which they are put. 
The stone containing a greater 
proportion of communicable heat 
than the coal, is said to have a greater 
capacity for heat, and the iron in 
like manner has a greater capacity 
fur heat than the stoue. 

If a piece of w'ood, and a piece 
of iron, hail* both been near a tiro 
for such a length of time, that they 
are both at the same temperature, 
and if 1 lay hold of the wood, anti 
then of the iron, my liand i.s 
warmed much more by the iron, 
than by the ivood. As the iron has 
a greater capacity for heat than 
w'ood, it contains a larger quantity 
in a given space, and therefore 
has more to give out to the hand, 
and its eniidiictiiig power enables 
It to give it out. 

lliis experiment may be tried 
•with more acruracy by dipping at 
the same time the end of u rod of 
wood, and the end of a rod of iron, 
into boiling water, aud after keep- 
ing them some time, withdrawing 
them, and wiping them ; the rod 
of iron, when the hand is applied 
to it, will feel much warmer than 
the wood. If a pii:co of metal, for 
instance a spoon, be put into 
water, which may not be so hot, 
but that the hand may be put iuto 
it» the piece of meUl may ncYur. 
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thelcsi bo made too hot to bo held 
by the hand. In all these exam- 
les the property of conducting 
eat, as well as the rapacity for 
heat, has a share in the edect pro- 
duced. In fact the two proper- 
ties seem to be united in the same 
bodies, and to have a dependence 
upon eiicli other. 

llie method employed by Dr. 
BlacJe, who has the merit of having 
led the way in this branqli of 
science, was to mix didcrent sub- 
stances togetlier, which were at a 
common temperature before being 
mixed, and then ascertain the 
temperature after the mixture. 

If a pint of water at 100^, and 
another pint at 212 ^, ho mixed to- 
gether in a basin, the temperature 
after the mixture W'ill be J.'idO, 
or the evaot mean between 100° 
and In this case, the one 

pint gains 5(iO which the other 
loses. In conducting this experi- 
ment, it is necessary to raise the 
temperature of the basin to such 
a height tliat it may not alfcet the 
result ; for if tlio basin were cold 
it would abstract a considerable 
portion of the heat of the water 
poured into it, and the tempera- 
ture of the mixture would be be- 
low the moan of the two, or IdC^. 
But if instead of two pints of 
water, there be mixed a pound of 
mercury at 100°, and a pound of 
water at 212^, the temperature of 
the mixture will be rousiderubly 
higher than 150^. It therefore fol- 
lows that the water has not lost 
near so many degrees as the mer- 
cury has gained ; and, therefore, a 
sm^l portion of caloric will raise 
the teraperatiirc of mercury higher 
than it would water ; and, there- 
fore mercury has less capacity for 
boat. 

Another and perhars better way 
of ascertaining the capacity of 
bodies for heat, is to raise them to 
the same temperature, and then 
to bring them in contact with ice 
at 32^, or the melting point, and 
to observe bow uiuoh ice they melt 
before their temperature is brought 
down to 320 . \ body which would 
melt a double quantity of ice, 
would, have a double capacity for 
heat ; and that which would melt 
a triple quantity of icc, would 
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have a triple capacity. In order 
to ascertain the quantity of ice 
melted by different bodies, with 
as great exactness as possible, 
Messrs. Lavoisier and Laplace, in- 
vented an instrument called the 
calorimeter, or mei'isurer of caloric. 
It requires, however, extreme de- 
licacy and attention to manage it, 
and will often give a vitxying 
result. 

It would be highly satisfactory 
to the; author to lay before his 
readers a tsible of tlie capacities of 
different bodies for heat ; but the 
experiments of chemists have not 
been sulHcicutly numerous on this 
subject to render it possible. 

Of lAitcnt Heat — If in the time 
of very hard frost, a basin Ailed 
with SHOW be brought into a warm 
room, the t(‘mperuture of the snow 
wrill gradually rise to 32®, and 
then wlien it has come to that 
height, the snow will begin to 
melt, hut this will be done slowly, 
and it will be a considerable time 
before all the snow has been 
changed into water. 

If die diemiomctcr be plunged 
into tlie water produced by the 
melting snow, or into the snow it- 
self, it will indicate 32<>, and this 
temperature will continue un- 
changed until the whole be melted, 
after which it wrill gradually rise 
to that of the room. 

If instead of snow, we try the 
experiment wdth icc pounded into 
small portions, it will be. found 
aK-.o to rise to the temperature of 
32^, but no further, and as it goes 
ou melting, the water produced 
and Uic unme ted part of the ice, 
will still continue at 32°; but as 
soon as die whole is melted, the 
temperature will begin to rise, 
and it will gradually ascend to the 
heat of tho room. 

If snow or ice be put into a 
saucepan «ind placed on the Arc, 
notwithstanding the constant ac- 
cession of heat w'liich is commu- 
nictited to it from the Are, there is 
no rise whatever in the thermo- 
meter, or in tho temperature of 
die snow or ice when felt by tho 
hand, until the whole be melted, 
die whole of tho heat being con- 
sumed in reducing the snow, or 
icc, to a liquid state. 



CHEariSTRY. 


It is evident, that in all the^^o 
cases, the snow and icc were eveiy 
instant rt‘Coi\inK heat from the 
surroiindiiif; ))odies, or frnra the 
file, anfl particularly in the «*as«* 
where the saucepan is put on the 
hro ; yet, nevj rtheless, there is no 
sensible dilli-rence of heat indi- 
cated by feeling it with the hand 
or with the tln‘rmometer. The 
whole of the heat coininuiiicated 
'Was required to render tlir solid 
substance fluid, it is dispt^rbcd 
dmougst its particles to keep if in 
that state, and becomes what is 
called latent heat. 

Dr. mack was the first who 
turned his attention to this sul>- 
ject, W’hich he was induced to do 
from observing in the time of a 
thaw, which lasted for spTiral 
days, that the snow and the water 
in a pool where there were still 
finow and ire unmidtrd, never 
rose above 3‘2<), whilst the air and 
the water in a pool, free from ice 
and snow, indicated a miicii iiigher 
temperature. Me was tlius led to 
perccne th<it the heat which the 
snow' and ice received from the air 
in the time of a thaw, was ab- 
sorbed and employed in rendering 
them fluid. 

If upon a quantity of snow or 
ice, some boilitig water be poured, 
part of the snow will be melted, 
and the reniiuning snow or ice 
will be of .1 temperature of .320, 
and so also w’ill be the w’hole of 
the water, llio heat in the boil- 
ing water is absorbed or rendered 
latent, being required to melt part 
of the snow or ice. 

Tills phenomenon of the absorp- 
tion ot hi'at is not peculiar to 
rneldng snow and ice ; the .same 
also takes place with any other 
solid substances which cannot be 
raised to a temperature above Uieir 
melting point, until the whole he 
liquefied. 

The absorption of heat is no 
where more remarkable than in 
the melting of dift'erent kinds of 
salt. Upon this principle various 
freorang mixtures have been made. 
Which have been employed, not 
Only for the purposes of philjso- 
phical research, hut for usetul pur- 
poses in the common arts of life. 
In the composition of d &co;eing 
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mixture, the ingredients should bo 
reduced to a line powder and 
inixeil toRi'ther and made to melt 
as soon as posnible. The vessel 
in windi the operation is per- 
lomied should also be very thin, 
m order that it may not commu- 
nicate much heat to the mixture 
.md diiniuisb the etfect. llic stu- 
dent ma\ satisfy himself of tlie 
truth of the absorption of heat by 
a few simpie experiments. Into a 
tumbler of very warm water, put 
some powdered muriate of am- 
monia (sal ammoniac) -iiul the heat 
will be prciitly diminished. Place 
two basins ot warm water on the 
table at an tupial temperature, and 
into one of tbi'iii spi inkle common 
salt, and after a short while ascer- 
tain the temperuture ; that in 
whicli the salt has been put will 
be colder than the other. Salt is 
sometimes ordered by medical men 
to be put Into water, which is to 
he poured or dashed on a w'eak 
limb ; besides amusing the mind of 
the patient, it makes the water a 
little colder, and thereby adds to 
its effect in strengthening the 
part to which it is applied. 

One of the simplest, and at tho 
same time one of the most power- 
ful freezing mixtures is made by 
mixing common salt and snow, 
if a mixture of salt and snow be 
put into a saucepan w'hich is put 
on tho fire, and then an iron cup 
filled with water bo pbiced in tho 
mixture, the water will be frozen 
into ice. An iron cup is rccoiu- 
meuded, because that metal is a 
good conductor of heat. The mix- 
ture as it iindts abstracts heat from 
all bodies around it, .'ind with- 
draws so mucli from the cup and 
water as to produce congelation. 
If snow .ind common suit be mixed 
in ait iron cup, or in a common 
porter pot, of which the outside is 
wet, and the cup or pot he then 
placed on a board or stool besido 
the fire, it will freeze so hard 
as to adhere. In these experi- 
ments pounded ice will answer 
still better. IJonfcctioners in the 
warmest weather in summer easily 
make a freezing mixture by means 
of pounded icc and salt, and that 
is, perhaps, the onlymixtnre which 
can be easily made at so moderate 
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an expense as to be of use in com- 
mon life. Other freezinf; mixtures 
aro employed by philosophers for 
the grntiticiitiou of riirinJty, and 
for ascertain it^g by experiment the 
laws ol nature. 

In order to produce a very higli 
degree of cold, it is ueccSsary to 
us^ ditfereut mixtures, and to cool 
the ingredients which are to be 
used in the second mixture in a 
vessel placed in the hrst mixture, 
and then, when mixed, they will 
produce a still lower temperature. 
Th('Ti other ingredients which have 
been brought down to this second 
temperature are to he mixed to- 
gether, and a lower temperature 
still may bo produced, and the 
operation still may be continued. 

VVe see, therefore, that in all 
cases when a body passes from 
a solid to a Iluid state, it absorbs 
a quantity of heat which disap- 
pears or becomes latent. Now 
this heat will again he made to 
rc-appear, or to become scuaib e 
when the liquid returns to a solid 
state. We observe the air al- 
ways becomes warmer during a 
heavy fall of snow. The vapour 
on becoming solid gives out heat 
which causes tlie WMrmtli. After 
milh has been churned aiid butter 
lias begun to ho formed, imme- 
diately there is groat heat felt. 
We observe the same thing tabes 
place Avhen water becomes solid in 
the slacking of lime. ISut there is 
aii experiment which will clearly 
shew that heat is given out by 
water in tho act of freezing. If 
whilst the air is considerably colder 
than 32^, the free/iug point, for 
instance, at 22^, we expose to it 
a quantity of water in a tall glass, 
with a thermometer in it and co- 
vered; the water gradually cools 
down to 220 without freezing. If 
the water bo then shaken, part of 
it instantly freezes into a spongy 
mass, and the temperature of the 
whole rises to the freezing point, 
or 320 , BQ that the unfrozen part 
has acquired 10° degrees of heat 
in an instant, lliis heat must have 
come from that part of the water 
which freezed, and this experiment 
shews that water gives out heat in 
the act of freezing. 

An experiment more easily per- 


I formed, will show tho same thing. 
In the time of very hard frost, 
take some ice, which will be found 
by the thermonii'ter to be consi- 
derably below 320 , into a bason of 
water at .'i^o, which is to be brought 
to that temperature by exposing it 
a short while to the open air, a 
part of the water will soon be con- 
gealed, and the temperature of tlio 
ice, which was below 320 will be 
raised to that point. Tlie tempera- 
ture of the ice is iitcreased by the 
heat it receives from the water 
which is ln)4eu. 

If sulph.ite of soda ((>laubcr*s 
salts) be dissolved in boiling water 
to saturation, iind the liquor bo 
boiled some time, and then poured 
I into a pbiiil until the phial he full, 
and a cork be put into the phial to 
exclude tlie air, it is >ery proba- 
ble that no crystallization will take 
place. Hut if after an hour or tw o, 

I when the licpior is quite cold, the 
phial be shaken, then part of the 
liquor will crystallize, and comi- 
derablc boat will bo felt. 

Wlien water is poured upon the 
dry pulimrized plaster of pans tor 
the purposi; of forming nimlels or 
cornices to rooms, tho mixture 
soon becomes hard, and great beat 
is disengaged from the water 
cnt(*nng into a solid btati'. 

As heat is absorbed and becomes 
latent when a body passc's from a 
solid to a liquid state, so also the 
same takes ])lacc when a body 
passes from a liquid to an aeriform 
state. Suppose a saucepan of 
water is put upon a stc.uly liri', 
which gives out an uniform degree 
of heat, the water gradually be- 
comes warmer, and after a certain 
number of minutes it arrives at 
212°, or thcrealinuts, and thim be- 
gins td boil. Let us say it has 
done so in twenty minutes. It is 
clear that during the next twenty 
minutes an equal heat will be 
given out to the water from the 
fire, and yet if the thermometer bo 
put into the water, it will be found 
to be not in the least increased in 
temperature, nor will it ever bo 
so if it continue on the fire till the 
whole is evaporated. When tho 
Water has begun to boil, a larger 
portion than before is every in- 
stftQt changed into vapour, and it 
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is this vapour wliich absorbs or 
carries oli' the heat which con- 
tinues to be communicated to the 
water. The vapour itself has a 
temperature of ‘ *2 1*20, the same as 
boiling water, the heat, thor(?fore, 
which it carries off becomes latent 
or insensible to the thermometer. 

If water were boiled in a glass 
vessel, iu which a thermometer 
was enclosed, and whicii was shut 
up to pro cut the vapour Irom 
escaping, the temjieraturc of the 
Water would be raised much above 
21*20^ ljut the instant tiic top {.art 
was opened, a body of vapour 
would instantly issue out, and the 
temperature would instantly fall 
to ‘2120. The vapour which has 
been formed has carried off rhe 
superabundant heat in the water. 

ihe quantit> of heat absorbed by 
a quantity of water wht n it is 
converted into steam. Dr. lllact. 
calculated to be so much cw would 
raise its temperaiurc 8100 above 
boiling point, or to about 102‘2O 
of Fahrenheit. He w'^as not per- 
fectly satisfied with the accuracy 
of the means he employed, and re- 

? nested his friend aud pupil Mr. 

I'^alt, to endeavour to ascertain 
this point. This gcnt1eni.in, to 
whom the research w'us of the 
highest importance in the con- 
struction ot his steuiii engines, ap- 
plu'd himself with great care to 
this suliji'ct, and the result was, 
that the quantity of heat absorbed 
by water, when it is changed into 
vapour, would be sufficient to raise 
it to 950*5 of Fahrenheit, which 
does not differ much from the re- 
sult obtained by Dr. Dlack. Jf 
water at tiie temperature of 02^ 
be put upon a lire burning regu- 
larly and uniformly, in order to 
make it boil, it must be raised 
1500, or to 2120, before it boil, and 
as the whole water will not be 
converted into steam until it has 
received as much heat as might 
have raised it to nearly l,000O, tliat 
is to say, about five tiiuca 150O, 
or 7500 more than 2120 ; it will re- 
quire five times as much time to be 
all evaporated, as it did before it 
began to boil. 

As water when it is converted 
from a fluid to a solid state, gives 
out the heat which kept it fluids 
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so also, wlien water passes from a 
state of vapour to a nuid state, it 
gives out the superabundant heat 
which was roqmTed to raise it in 
vapour.* This property of steam 
has been successfully applied to 
the purposes ot conveying heat 
over a large building. It has also 
been employed for heating water, 
boiling vegetables, and for a va- 
riety of culinary purposes. Count 
liuniford has the honour of con- 
triving the means by which this 
property of steam ma> be ren- 
dered most useful in common life, 
llie property of steam is sncccss- 
fiiliy employed iu the London 
brew'crics. 

If at any time the hand has 
been brought into the steam issu- 
ing from the tea kettle, great heat 
has been felt. Hold a piece of 
board over the steam of a tea 
kettle that it may form into a 
liquid on the board, and then feel 
the heat produced, it will much ex- 
ceed the heat occasioned by pour- 
ing upon it as much boiling water 
as would make the board equally 
wet. 

CALORIMETER is an instni- 
merit invented to measure the 
quantity of heat, that any sub- 
staniu contains, which it has ab- 
sorbed, and is capable of disen- 
gagiug. It is done by melting ice, 
which is always rendered fiuid at 
the same ti;rnpcrature, namely, 
:-l20 of Fahrenheit, aud all the 
heat which is afterwards coinmimi* 
cated to it iocs not raise its tem- 
perature, but is merely employed 
in melting it, and a double or triple 
quantity of ire will be melted by 
a double or triple quantity of calo- 
ric, so that the portion of the invi- 
sible heat which is employed, may 
be ascertained, by weighing the 
water produced from the melting 
icc. This is the principle upon 


• In order to calculate how long 
it n'oiild take to convert any given 
quantity of water into vapour, 
notice the degree at which it is 
when put upon the fire, and sub- 
tract this from 212*5; then divide 
810*5 by tbe remainder ; the quo- 
tient multiplied by the time the 
water takes to boil will be the 
result required. 
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vliicli Messrs. Lavoisier and La- 
place invented tlieir calorimeter. 

It is composed of two Muiilar me- 
tallic vessels, contained within t'ach 
other, and k.cpt separated by little 
rods of metal, which it would be an 
improvement to make of wood, or 
ntf^lass. The interval be<we»‘n the 
two vessels is tilled with ice broken 
into small piiT.oH, and heaped up, 
so us to form a continued envelop. 
To introduce the ice, the cover is 
lifted up, and when the apparatus 
is tilled, it is replaced. It is clear, 
that by takiTii; care to renew con- 
.staiitly this ice in proportion ns it 
is melted by the ctfect of the tem- 
perature of the atmosphere, sup- 
posed higher than flO, the interior 
'\essi-1 and the space m its inside, 
will he. kept cQnst.iiitly at zero. But 
to eflect this renovation, the watiT 
which is formed by this pro^essivc 
melting, must be carried off ; such 
IS the intention of ;i rock on the 
aide, placed in the lower part of tlie 
space between the two vessels. 

Now' iir the interior vessel, there 
is suspended another still smaller, 
formed hy the simple interweaving 
of iron wire, and intended to con- 
tain the body which it i.s w ished 
to cool. The interval hetween the 
second and third vessel, is equally 
tilled with ice, piled up in very 
small pieec.s, w'hich is also intro- 
duced into it hy lifting up the lid, 
and the water which i.s produced, 
as it is melted, runs out by a cock 
in the lower jiart, into a vessel, 
whore it is collected to be exactly 
weighed. Tliis being .settled, let us 
admit for a moment, that the exter- 
nal air has no access into the inte- 
rior of the calorimeter. Ihen after 
a time, more or less considerable, 
the interior ice will arrive at the 
temperature of the exterior inter- 
val, that it is to say at 3*20, and it 
will keep itself invariably at this 
degree, as long as tlie exterior 
covering of ire shall not be^ to- 
tally melted. But introduce into 
the inncimoBt vcsssel a body of 
which the temperature is raised 
above zero, this body will be gra- 
dually cooled, and in cooling, it 
will melt the surrounding ice, 
which will produce a certain quan- 
tity of water, which will ruu out hy 
the lower cock. 
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If this water he collected and 
weighed, it will be evidently the 
measure of the quantity of heat 
disengaged by the body on cooling 
dow'ii to .Ti®. 

The experiment to be properly 
conducted, requires some precau- 
tions ; hrst, c.are must he token 
not to employ ice colder than 3‘iO, 
for all the heat disengaged by the 
interior body, w'lll be employed in 
bringing it to this temperaturo 
before melting it, and the ellect 
will thus he imorrectly ascertained, 
lliis inconvenience is avoided by 
employing melting icc, or ice rea- 
dy to melt, and performing the ex- 
periment in an atmosphere raised 
two or three degrees above zero, 
rather than below it. Ihen there 
wiUlie a certainty that the tempera- 
ture of the ice, with which the ex- 
periment is pcrfoTim'd, is really at 
3 ‘io, as it is wished, since it keeps 
at this hxed degree as long as it is 
not entirely melted, llns has also 
anotlier advantage. The introduc- 
tion of external air into the calori- 
meter can never be totally avoided ; 
if it wen* much warmer than the 
internal ice, it w'ould rnelt a quan- 
tity which might be sensible, luid 
which hy mixing with Uie quan- 
tities of water resulting from the 
experiments would alter them ; if 
on the contrary it were colder th-m 
320 , it would cool tlie temperature 
of the ice, and prevent its melting. 
On account of the small density of 
the air, two or tiiree degrees, or 
more, arc in this respect of little 
consequence, which Ihereiorc, at- 
fordif us more liberty in the selec- 
tion of times to perform the experi- 
ment. But it may be rendered, 
much more exact, if it he always 
performed when the temperature 
I.s a little above 32®, and care be 
taken to have a si coi.d calorimeter, 
in every respect like the first, and 
charged in the same nianner ; with 
this difference only, that no body 
is put into the inside. Then the 
quantity of melting icc m this latter 
calorimeter, will give immediately 
the effect of the temperature of the 
air. It only remains to render 
these two calorimeters such that 
they may be compared. For that 
purpose, after being charged they 
are to bo left to drop for some time. 



CHEMISTRY. 


for instanrCy an hour. The waft-r 
■which they hhall have pr icliicod, is 
to Ih> tlirown away, and tht* H.iria 
body hrmp introduced into one of 
them, a new ob.u'r\ atiou is to be 
UMd(‘. When the cooling ahall havi* 
teiiiiinatedy winch is to be judged 
by t!'.e slowno'^d of the melting, the 
t]u.intitieH of water forini'd in the 
two calorirneters, are to be wi iglied, 
and by s(il>!«tractiiig llie one Ironi 
the other, the didereure will ex- 
prehs that whieli tin- action of tin* 
WriTin body introduced into oin* of 
them alone produced ; 1 tstlv, in 
order to obt-iiii greater certiint>, 
TUe experiment iiiav he r*'p<*iiteil, 
juittiinr the w.irin body into the 
other caloriniefer. 

C'\M*, a spi-en's of Iiin*‘ ^.tone, 
roiitaiinng cKiy and oxides of 
iio’i. 

CAMIHIillON MrNJ':iJ\Ji itf 80 
named Irom the reailine'<.'* witli 
wliicli it pa i*,es from one colour to 
another. It is obtained by meltiui* 
togidln r potas.M and IdacL oxide of 
Toanganeae in a crucible. Tin* so- 
lution of this substance in water is 
at first "reeii, and becomes yellow*, 
and red, and by the addition ol 
a I'ttle potass, the solution will 
ag.iiii retrograde to gremu Jly.idditig 
to the solution a i'ttle suIphuroUH 
acid or chloiine, it W'dl entirely 
lose its colour. If an acid be pour- 
4 nI into ten* green solution, it 
ilt.Liige< to led. ily boding, the 
exi e.ss of potaia svill be < 1 1 .-' engaged, 
•iiid It will become red. Some acjd.s 
preeipitate the Tiianganese, by ab- 
^orlnng tho potass and oxygen. Ex- 
posure to the air, the addition of 
gums, or sii 'ar, soda, barytes, or 
stroiititc.s, all have an eflect on the 
cameleon. 

i'.\ MEKACUV WOOD. See Lon- 

WOOD. 

C A ,M P HO U. There are two Itinds 
grow* in the E i.st, the one produced 
in the isl mds of Sumatra and llor- 
iieo, .and tho other produced in 
Jau.in and China. 

Cuiuplior is extricted from tho 
roots, wood, and leaves of two spe- 
cies of laiiTus, the roots affording hv 
far the gn-ate-st abundance. The 
method c uisists in distilling with 
water in l.xrge iron pots, serving as 
the body of a still, with earthen 
heads adapted, stuffed with ptraw. 


and provided W'ith receivers. Moat 
of the camphor becomes condensed 
lu the solid form among tli<> straw^ 
and part comes over with the water. 

'file siiblim.ition of eaiuphor is 
pel formed in low* (lat-hottomcd glas.S 
\e:*sels plnced in sand; and the 
camphor becomes concrete in a 
pure slate ag.niist tho upper part, 
whence it is .ifterwards .separated 
with .1 kn'Je, alter breukuig the 
glass. ]j<-w'is i.sserts, th.it nu .uldi- 
tioii Is requisite in the piiritieafiou 
of camphor ; but th.it the i hief point 
con-i.sts ill m.in.iging the lire .so 
til it the iippei p.iit (lithe vesi.el 
111. IV be hot ei'oiigii to b.ike flu* 
.siibliniate tom tlu r into .i kisul of 
cake. Cliaptal .s ivs.tlie Hollamh-rs 
mix ouui'e of q'li- klnni with 
every pound of caiiiplior pi in ions 
to the ilistillation. 

Purified lainphor is a white crni- 
crefe crystallnie sulist.nice, not 
brittle, Imt easily crumbled, having 
I a peculiar consisti'iice resembling 
I th.it of spermaceti, but harder, k 
I lias a strong lively snudl, and an 
acrid t.iste ; is mi v ol.itile as tnt.illy 
; to cxhiili* wlicn left oxjiosed lu a 
w.irin air; is light enough to swim 
i on water ; and is very iMll;itiima- 
ble, burning with a vi*ry white 
flame and smoke, without any 
roaidue. 

The roofs of xedoary, tbymi*, rose- 
mary, sage, the hiiula hellennnn, 
the anemony, the p. usque llower or 
piil.satilla, and other v(*gct.ible.s, 
.itford camnlior by distillation. It 
in observable, th.’it all these plants 
a/Pird n much larger qieintity of 
camphor, when the Kup has been 
suffered to p.ias to the concrefe 
state by sever.il moiitlis’ (iiyiiig. 
Thyme and peppenmut, slowly 
dried, afford much c.imphor; and 
.Mr. Achard has observed, that a 
smell of camphor i.s disengaged 
when volatile od of fennel is treated 
with acid.s. 

IMr. Kind, a German chemist, 
endeavouring to ineorporate mu- 
riatic acid g'ls with oil of turpentine, 
by putting this oil into the vessels 
in which the gas was received 
when extiiciited, found the oil 
change first yelhiw, then brown, 
and lastly, to be almost wholly 
coagulated into a crystalline mass, 
■which comported itself iu every 
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respcct like camphor. TromsdnriT 
and Buullay coulirm this. A small 
quantity of caiiiplior may be nbtaiu- 
e»l from oil ot turpentine by t>imple 
distillation, at a very gentle heat. 
Oth*‘r es.sential oils, however, afford 
more. By evaporation m shallow 
vessels, at a lie.it not exceeding 
F. Mr. Proust obtained from 
Oil of lavemh r .25, of sage .21, of 
iuar|orain .IUI4, of rusemury .CU‘i6. 
lie conducted the operation on a 
pretty iurge scale. 

Camphor is not soluble in water 
in tiny piTceptible degree, though 
it coiiiTounicates its smell to that 
tluiil, and may be burned us it 
ilouts on Its .surface. It is said, I 
however, tliat a surgeon, at Madrid, 
has ellected its solution in water by 
means of the c.irbonic acid. 

(7aiiip)ior m.iy be powdered by 
moistening it with ulcoho], and tri- 
turating it till dry. It may be , 
formed into ay emulsion by previ- ^ 
ous grinding v^tli near three times 
its weight of almonds, and utter- 
wards grailually add'.ng tlio water, 
k oik of egg and mucilages are also 
efiectual for tins purpose ; but 
sugar does not .niswer well. 

it has been ubserviul by llomien, 
that small piecc.s of cainplior flout- 
ing on water Jiave a rotatory mo- 
tion. 

Alroliol, ethen., and oils, dissolve 
camphor. 

'i'lie addition of water to the spi- 
rituous or at id .solutions of caiii- 
plior, instantly separates it. 

Mr. Jlutebett lias particularly 
oxamiiicd llie action of sulphuric 
acid on camphor. A hundred grains 
of cainslior were dige.sled in an 
ounce of roneen tr.it ed sulpburie 
acid for tw'o days. A gentle lie.it 
was then .ipplied, and the diges- 
tion eontinued for two d.iys longer. 
Six oi.nce.s of water were then 
addml, and the whole distilled to 
<lr>ness. 'Hiree gv.iins of an e-sseii- 
ti.ii oil, h.iMug a mixed odour of 
lavonder and peppermint, came 
over with tlie w.itei . The Te.sidiium 
being tre.it ed twice with two ounces 
of aleobol each time, lil'ty-tliree 
grains of a eouipact coal in small 
fragments remained uiidissolved. 
'i'he alcohol, being evaporated in a 
water bath, yielded forty-nine grains 
•f a blackisli-brown substance, which 
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was bitter, astringent, had the smell 
of caroniel, and formed a d.irk 
brown solution with w.'iter. I'tiis 
solution threw down very dark, 
brown precipitates, with su1pb.it(> 
of iron, acetate of le.ul, uiiinate of 
tin, and nitrate of lime. It pn-cipi- 
tated gold in the metallic state. 
Isingl.as.s threw down tlie whole ot 
W’bat was dissolved in aneaily bUck 
pri‘cipitate. 

When nitric acid i.s distilled re 
peatcdly in large quantities from 
camphor, it converts it into a pe«*i 
liar acid, calU'd camphoric. 

J>r. 'ihomson loiuid a grain of 
camphor to cuiituius as follows 
Carbon . . 73.01 

Hydrogen . 11.40 
Oxygen . . 11.00 


100.00 

It melts at 28S^, and boils at 
4000. 

Camphor is used in medicine, but 
frequently to conceal the. prepara- 
tions employed. Wlieii di.ssulv ed in 
acetic acid, it yields, with somu 
essential oil, the aromatic vinegar. 
Its clHuvia are very noxious to in- 
sects, on which account, it is put 
in the cases with preserved or 
stuETed birds or beasts, to protect 
them from their ravages. 

CAMPHORIC ACID. M. Kose- 
garten found some years ago, that 
an acid wiUi peculiar properties 
was obtained, by distilling nitric 
acid eight times following from c.im- 
phor. Bouillon Lagrange has since 
repeated his experiments, and the 
following is the account he gives ol 
its preparation and^propertie.s. 

One part of cdiuplior being intro- 
duced into a gl.iss retort, four parts 
ofnitric acid of the strength of 3(> 
degrees arc to be poured on it, a 
receiver adapted to the retort, and 
all the joints wi-ll luted. Tlie re 
tort is then to be placed on a sand 
heat, and gradually lieated. During 
the process a considerable qujiutity 
of nitrous gas, and of carbonic acid 
gas, is evolved ; and part of the 
camphor is volatilized, while* ano- 
ther part seizes the oxygen of the 
nitric acid, Wbi*n no more i apoiirs 
are extricated, the vessiLs .ire to 
be separated, and the sublimed cam- 
phor added to the acid that remains 
in the retort. A like quantity of 
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hitric acid is again to 1)C ponrod on 
this, and the distillation repeated. 
'I'his operation must be reiterated 
till the eaiuphur is roiupletel> 
aeiilifieU. Twenty parts of iiiim 
and at 3(>o arc .sudicieiit to acidity 
one of eainphoT. 

When the "whole of the camphor 
is acidified, it ci^stallr/.i-a in the re- 
inaiaiiig Inpior. The whole is then 
to be poured out upon .i filter, and 
Avashed with distilled watiT. lo car- 
ry oil' the iiitiie acid it may li.ne 
retamod. 'I’he most reit iiii indica- 
tion of the acidiiic.itioii tit the cam- 
phor IS us crAsr.illi/iin; on the cool- 
ing of the liquor ii‘iu,t.iiiing in the 

etort. 

To purify this acid it must be tus- 

ohed in lu»1 distilled wati i, and 
till' solution, .liter In mg tntered, 
evaporated ne.Lr1> to h.ilt, or till .1 
slight pellicle foriii.s. when the 
c.iniphoiic .icid will be oht.iiued 111 
rrybl.il» oil cooling. 

This c'xperimi'iit being too long to 
be t'xhilnted liy ilte < hemical lec- 
turer, its pl.'ici* may be supplied hy 
the tollowing. 

Ajar IS to be tilled over mercury 
"Wiili oxygen gas trom the chlorate 
of potash, and a little water passed 
into it. On the other hand, a bit 
of ( aiiiphoT and .111 atom of pho.H- 
phorus are to be placed in a little 
cupel ; .nid then one cmd of a ciirv^ed 
tube is to he conveyi'd under the 
jar, and the other end under a jar 
tilled AV'itli water in the pneuinato- 
cheiiiical apparatus. The sippar.itus 
being thus urraiigc'd, the phospho- 
rus IS to be kiiidied hy iiiean.s of a 
red-hot iron. The phosphorus in- 
tlaiims, and afterwards the camphor. 
The ll.uiie producc.'d by the cam- 
phor is very v ivid ; much heat is 
given out ; and the jar i.s lined with 
a blai'k suhsl.iuce, which gradually 
falls doAvn, and covers the water 
standing on the c|uick silver in the 
jar. 'I'his is oxide of carbon. At 
the same time a gas is collected, 
that h.is all the characters of car- 
bonic aiid. 'I'hc* water eontai lied lu 
the jar i.s vc-ry fragrant, and con- 
tains camphoric acid in Hulution. 

'I’hc caiiijdionc acid has a slightly 
acid, bitter taste, and reddens infu- 
sion of htniUH. 

It crystallijies ; and the crystals 
upon the whole resemble those of 
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muriate of ammonia. (Kosegarten 
says they are parallclopipcds of a 
snowy whiteness.) It rlHoresces on 
exposure to the atmosphere ; is not 
\ 4 ‘ry soluble in cold water; when 
placed on burning coals, gives out 
a thick aromatic smoke, and is en- 
tirely dissipated ; and "With a gen tlo 
heat medts, and is gnblirued. 'j'he 
mineral .'u-ids dis.solve it cMitiridy. 
It diM'.ouiposes the sulphate and 
niiiriatc* of iron. The fixed and 
volatile oils dissolve ii. It is like 
wise soluble in alcohol, and is not 
preiipitated tiiiin it by water ; a 
nropi-rty that distingui.slii's it trom 
till* beii'/oic acid. It iinite.s easily 
with the earths and alkalis. 

'J’o pri'pare Ihci caiiqihoratCM of 
lime, magnesia, and aluninia, tlic'se 
earths ^nlu^l he dilliised 111 watc‘r, 
.incl crysbillized i amphoric ai id add- 
ed. The niivture must then be 
boiled, Idtered while liot, and the 
solution conceutratc'd by evapora- 
tion. 

'The campliorate of barytes is pro 
pared by dissolving the pure earth 
in water, and then adding cry, 4 t.il- 
iized camphoric acid. 

Those of potash, soda, and am- 
monia, should be prepared with 
their carbonates dissolvcal in water : 
tliese solutions are to be saturated 
with crystidlized camphoric acid, 
heated, ftlterecl, evaporated, and 
cooled, by wliich means the cam- 
phorates will he obtained. 

If the cainpliorin acid he very 
pure, thi;y have no smell ; if it he 
nut, they have always a slight smell 
of camphor. 

The caiuphorates of alumina and 
baryte.i le.ive a httlc; acidity on the 
tongue ; the rest have a slightly 
bitterish taste. 

They are all dccompo.sed by 
beat ; the acid being separated and 
sublimed, and the base remaining 
pun* ; tliat of ammonia excepted, 
wluihis until ely volatilized. 

If they be exposed to the bloiv- 
pipe, the acid bums with a blue 
dame : that of aiinnouia gives first 
a blue dame ; but toward the end 
it becomes red. 

The caniphorates of lime and 
m.igiiesia are little soluble, the 
others dissolve more easily. 

The mineral acids decompose 

them all. The alkalis and earths 
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iict in ilio order of their .illinity for 
the camphoric acid ; which is, lime, 
potash, soda, barytes, ammonia, 
alamiua, magnesia. 

Several metallic solutions, and 
several neutral salts, decompose 
the cainphoratcs ; such as the ni- 
trate of barytes, most of tliu cal- 
caicous salts, &t:. 

Tlie cumphorates of lime, mag- 
nesia, and barites, part with their 
acid to aleohol. — lAtgrange.*s Mor 
nut>l d'un Caurs tie Chhuie. 

CANCER (Mvttfk op) was 
found by Dr. Crawford to give a 
green e.olour to syrup of violets, 
ajid when treated with sulphuric 
acid, it gave out u gas resembling 
sulphuretted hydrogen gas, which 
he Supposed to have existed along 
with ammonia in the ulcer. He 
found aqiu'ous chlorint* removed 
the violence of the odour, and he 
rt'communds it, therefore, to be 
used to wash the sores, as likely 
to have a very salutary eflcct in 
mitigating the disorder. 

CANNEL COAL. The name of 
a species found near Wliitehaven, 
and otlicr places in England, imd 
at Gilmorton and Muirkirk, m 
Scotland. It is massive, of a beau- 
tiful velvet greyish black, of spe- 
ci Ac gr:ivity from 1 .*23 to 1 .‘2r. 1 1 has 
been worked on the lathe into drink- 
ing vessels, snuff boxes, and other 
toys. 

CANNON METAL is a composi- 
tion of copper and tin. 

CANTIIAUIDES, or SPANISH 
FLIES, called by Gmelin, the lytta 
vossicatoria, which has betm adopt- 
ed by the London College of Phy- 
sicians. From the inspissated wa- 
tery decoction of these insects 
treated with alcohol, a resinous 
matter is obtained ; which is sup- 
posed to be the blistering prin- 
ciple. If a few grains only be 
taktui into the stomach, they act as 
a poison, producing satyn.isis, deli- 
rium, convulsions, and de.ith. Oils, 
milk, syrups, friction of the spine, 
with volatile liniment and lauda- 
num, and dr.aughts containing opi- 
um, and camphorated emulsion,, arc 
the best antidotes. 

CANTON'S PHOSPHORUS is 
thus prepared. Calcine oyster 
shells m the open Are for a half an 
hour, then select the whitest and 
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the largest pieced, and mix them 
with one-third of their weight of 
flour of sulphur, pack the mix- 
ture closely into a covered cruci- 
ble, and heat it to redness for an 
hour. When the whole is cooled, 
sole r the whitest pieces for use. 

CAOUTCHOUC. This siiKstaiice 
which has been improperly tc*rmed 
elatftc git/itf and vulgarly, from its 
comniuu applicaiion to rub out pen- 
cil marks on paper, Ituiian rubber ^ 
is obLiined from the milky juit;e of 
diflerent plants in hot countries. 
The chief of tlu'se are the Jutroplia 
clastfca, and Urreola clastica. 

The juice is applied in succt'ssive 
coatings on a mould of clay, and 
dried by the Are or in the sun-; and 
when of asuHicient thickness, the 
mould is cruslip'l, and the pieces 
sb.ikcn out. Acids separutu the 
caoutchouc from the thinner part 
of the juice at once by coagulating 
it. The juice of old plants ju*lds 
nearly two-thirds of its weight ; 
that of younger plants less. Its co- 
lour, when fresh, is yellowish white, 
but it grows darker by exposure to 
the air. 

The elasticity of this substance is 
its most remarkable property ; when 
warmed, ns by immersion in hot 
water, slips ot it may be drawn out 
to seven or eight times their origi- 
nal length, and will return to their 
former dimensions ne.irly. Cold 
renders it stiff and rigid, hut warmth 
restores its origin;il elasticity. Ex- 
posed to the Arc it softens, swells 
up, and burns with a bright flame. 
In Cayenne it is used to give light 
as a candle. Its solv^ents are ether, 
volatile oils, and petroleum. 'J'hc 
ether, however, requires to be. 
washed with w.iter repeatedly, and 
in this state it dissolves it comph te 
ly. Pelletier recommends to boil the 
caoutchouc in water for :in hour ; 
then to cut it into slender threads ; 
to boil it again about au hour ; and 
th<*n to put it into rectihed sul- 
phuric ether, in a vessel clo.se 
stopped. In this way he says it 
will be totally disso^yi'd in a few 
days, without hea^ '"xcept the im- 
purities, which Will fall to the bot- 
tom, if ether enough be employed. 
Eijruinrd says, tlie nitrous ether 
dissolves it better than the sul- 
phuric. If this solution be spread 
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on any subatanCti the other ev<ipo> 
rates very quicldy, and loaves a 
coatitig of caoutchouc unaltered in 
its properties. Naphtha, or petro- 
h-uni, rectified into u colourless li 
quid, dissolves it, and likewise 
leaves it unchanged I>y evaporation. 
Oil of turpentine softens it, and 
forms a pasty mass, Uiat may he 
spread as a va^ni^h, hut is very 
long in drying. A solution of caout- 
chouc 111 live tiiiu's its we;ght of oil 
of turpentine, and this solution dis- 
solve d ill eight times its weight of 
drying linseed oil h> boiling, is 
said to torin the varnish of air-bal- 
loons. Alkalis act upon it so us in 
time to destroy its elasticity. Siil- 
pburic acid is decomposed by it ; 
sulphurous acid being evolved, and 
the caoutchouc converted into char- 
coal. Nitrii: acid act.s upon it wuh 
heat; nitrous gas being given out, 
and oxalic acid crystallL/.iug from 
tlie residuum. On distillation it 
gives out ammonia, and carbuietted 
hydrogen. 

Caoutchouc may be formed into 
various articles witliout undergoing 
the process ot solution. If it be 
cut into a uniform slip of a proper 
thjcknei>s, and wound spirally round 
a glass or metal rod, so tliut the 
edges shiill be in close contact, and 
ill Ibis state be boiled for some time, 
the edges will adhere so as to form 
a tube. Pieces of it may be readily 
joined by touchuig tlie edges with 
the solution in ether : but this is 
not absolutely necessary, for, if 
they be merely soltoned by heat, 
and then pressed togcHier, they 
will unite very firmly. 

If linseed oil be rendered very 
drying by digesting it upon an 
oxiile of lead, and afforward applied 
with a small brush oil auy surface, 
and dried by the sun or in the 
smoke, it will afford a pellicle of 
considerable firmness, transparent, 
burning like caoutchouc, and won- 
derlully elastic. A poimd of this 
oil, .spread upon a stone, and ex- 
posed to the air for six or seven 
months, acquired almost all the 
properties of caout Jiouc : it was 
used to make catheters and bougies, 
to varnish balloous, and for other 
purposes. 

Of tlie mmeral caoutchouc there 
vre several vanoticD : I. Of a black- 
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ish-brown inclining to olive, soft, 
exceedingly compressible, unctu- 
ous, with a slightly aromatic smell. 
It burns with a bright flame, leaving 
a black oily r<‘siduiuii, which doi‘S 
not becouio dry. 2. Black, dry, and 
cracked on the surface, but, when 
cut into, of ,1 yellowish-white. A 
iliiid resembling pyroligiiic acid 
exudes from it when recently cut. 
It is prdlucid on tlie edges, and 
nearly of a hyacin thine red colour. 
.3. Siinil.ir to the preceding, Imt of 
a somewhat firmer h'xtiire, and lig- 
neous appearance, Iruio having ao 
quired consistency in repeated 
layers. 4. Ues.'inbliug tho first va- 
riety, but of a darker colour, and 
adliering to gray calcareous spitr 
with some grains of galiena. 5. 
Of a liver-! irown colour, Laving Uie 
aspect of the vegetable caoutchouc, 
but passing by gr.idual transition 
into a brittle bitumen, of vitreous 
lustre, and a yellowish colour. (1. 
lJull rcddisli-brown , of a spongy or 
cork -like texture, containing bluck- 
isli-grey nucltu of impure ciuiut- 
chouc. Many more varieties are 
cnuinerati'd. 

One specimen of this caoutchouc 
has b(‘en found in a petrified ma- 
rine shell enclosed in a rock, and 
another enclosed in cryst,Ulized 
fluor spur. 

The iiiineral caoutchouc resists 
tlie nctioii of solvents still more 
than the vegetable. 'Fhe rectified 
oil of petroleum aflVcts it most, 
particularly when by partial burn- 
ing it is resolved into a pitchy 
viscous sulstducc. A hundred 
grains of a specimen analyzed in 
the dry way by KLiprotli, afforded 
carburetted hydrogen gas 38 cubic 
inches, carbonic acid gas 4, bitu- 
uiiiious oil 73 grains, acidulous 
plilcgni 1.5, charcoal "fi. 25, lime 2, 
silex 1.5, oxide of iron .75, sul- 
phate of lime .5, alumina .25. 

Caoutchouc has beim applied to 
preserve the surface of iron goods 
from oxidation by the .action of 
the atmosphere, for which it is 
well adapted, as it does not un 
dergo any change in tlie air. It 
aciiuires a treacley consistence un 
der ordinary degrees of jieat, ad- 
heres firmly to iron or steel, and 
is easily removed by a soft rag 
and a piece of broad. The most 
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useful applicatien of this property 
is to preserve the surface ot en- 
graved steel blocks and plates, 
when mixed with oil of turpentine 
it is more easily applied. 

CAKAT. We constantly hear of 
gold being so many carats fine, as 
22 carats for example ; th.it means 
tliat in one pennyweight, which is 
21 graiiih, there are 22 grains of 
pure gold, and 2 grains of alloy. 

If gold be said to be 10 carats fine, 
there are 19 grains of pure gold, 
and a of alloy, in the 24. 

I’AllHON. When vegetable m.at- 
ter, particularly the more solid, as 
wood, is exposed to heat in close 
vessels, the volatile parks lly off, 
and leave btdiiiid a black porous 
substance which is charcoal, if 
this be suffered to unde.rgo combus- 
tion in contact with oxygen, nr 
with atmospheric air, much the 
greater part of it will combine 
with the oxygen, and escape in 
the form of gas ; lotaving about a 
two-hundredth part, which consists 
chieily of different saline and me- 
tallic substances. Tliis pure in- 
fftiminabh; part of the charcoal is 
what is commonly called carbon ; 1 
and if the gas be received into ’ 
proper vessels, the carbon will be 
found to have been converted by 
the oxygen into an acid, culled the 
carbonic. 

From the circumstance, that in- 
flammable substances refract light, 
in a latio greater than that of th(*ir 
densities, Newton hiferred that 
the diamond was iiillammablc. 
The quantity of the iuiiammablc 
part of charcoal requisite to form 
a liundred parts of carbonic acid, 
was <;alculated by Ltivoisier to be 
twenty-eight parts. From a careful 
ex^)crVmeTit of Mr. Tennant, 27.6 
parts of diamond, and 72.4 of oxy- 
gen, formed lOU of carponic acid ; 
and hence he inferred the idiuitity 
of diamond, and the inflammable 
part of charcoal. 

Well-buniod charcoal is a con- 
ductor of electricity, though wood, 
simply deprived of its moisture by 
baking, is a nonconductor ; but it is 
u very bad conductor of caloric, a 
property of considerable use on 
many occasions, as in lining cru- 
cibles. 

Jt is insoluble in water, and hence 
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the utility of chairing the surface 
of wood exposed to that liquid, in 
Older to preserve it, a circumstance 
not unknown to the ancients. 
This pri'paraiion ot timbei has been 
proposed os on effectual preventive 
of what is commonly called the dry 
rot. It has an attraction, however, 
for a certain portion of water, 
vv’hich it retains very forcibly. 
Heated red-hot, or nearly so, it 
decomposes water; forming with 
its oxygen carbonic acid, or car- 
bonic oxide, according to tlic quan- 
tity present ; and with tlie hydro- 
gen a gaseous carburet, called car- 
buretted hydrogen, or heavy in- 
flammable air. 

Ch.^Tcoal is infusible by any heat. 
If exposed to a very high tempe- 
rature in close vessels it loses 
little or nothing of its weight, but 
shrinks, becomes more compact, 
and acquires a deeper black colour. 

Recently prep.^red charcoal has 
a remaTkabIe.property of absorbing 
different gases, and condensing 
them in its pores, without any 
alteration of their properties or its 
own. 

Charcoal has a powerful affini^ 
for oxygen, whence its use in dis- 
oxygenating mi‘tallic oxides, and 
restoring their base to its original 
metallic state, or reviving the mc- 
I t^il. Thus too it decomposes seve- 
ral of the acids, an the phosphoric 
and sulphuric, from which it ab- 
stracts their ovvgen, and leaves tlie 
phosphorus and sulphur free. 

Carbon is capable of conibming 
with sulphur and with hydrogen. 
With iron it foims steel ; and it 
unites with copper into a carburet, 
as observed by I)r. Priestley. 

A singular and important pro- 
perty of chtarcoal is that of destroy- 
ing the smell, colour, and taste of 
various substances ; for the first 
accurate experiiiieuls on which we 
are chiefly indebted to Mr. Lowitz 
of Petersburgh, tliough it had been 
long before recomiiionded to correct 
the fcctor of foul ulcers, and as an 
antiseptic. On this account it is 
certainly the best dentifrice. Wa- 
ter that has become putrid by long 
keeping in wooden casks, is ren- 
dered sweet by filtering through 
charcoal powder, or by agitation 
with it ; particularly if a few drops 
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of snlplinric acid bo added. Com- 
mon vinegar boiled vrith charcoal 

owdcr becomes perfectly limpid. 

aluic solutions^ that arc tinged 
yellow or brown, art* rendered co- 
lourless in the same way, so as to 
afford perfectly white crystals. 
The impure 'arbonate of amnioniti 
obtained from bones, is deprived 
both of its colour and fetid smell by 
sublimation witli an equal weight 
of charcoal powder. Malt spirit is 
freed from its disagreeable flavour 
by distillation from charcoal ; but if 
too mnrli be used, part of the 
spirit is decomposed. Simple ma- 
ceration, for eight or ten days, in 
the proportion of about l>150th of 
the weight of the spirit, improves 
the flavour much. It is necessary, 
tliat the charioal be well burned, 
brought to a red beat iieforc it is 
used, and used as soon as may be, 
or at least be cjirefully excluded i 
from the air. The proper propor- i 
tion too should bo ascertained by 
experiment on a smaJl scale. The 
charcoal may be used repeatedly, 
by <;xp 08 iug it for some time to a 
red bent before it is again em- 
ployed. 

Charcoal is used on particular 
occasions as fuel, on account of its 
giving a strong and steady beat 
without smoke. It is employed to 
convert iron into steel by ccracnta- 
tioij. It enters into the composi- 
tion of gunpowder. In its finer 
states, as in ivory black, lamp- 
black, &c. it forms the basis of 
black paints, Indian ink, and 
printers' ink. 

'Jlie purest carbon for chemical 
purposes is obtained by strongly 
Igniting lamp-black in a covered 
crucible. This yields, like the dia- 
mond, unmixed carbonic acid by 
combustion in oxygen. 

Carbon unites u'lth all the com- 
mon simple combustibles, and with 
aseotc, forming a series of most 
important compounds. With sul- 
phur it forms a curious limpid 
liquid called carburet of sulphur, or 
siUphtiret of carbon. With phos- 
phorus it forms a species of com- 
pound, whose properties are im- 
perfectly ascertained. It unites 
with hydrogen in two definite pro- 
portions, constituting subcarburet- 
ted and carburetted hydrogen 


gases. With azote it forma pmasic 
gas, tlie cyanogen of M. Gay 
Liissac. SStoel and plumbago are 
two different coraponnds of carbon 
with iron. In black chalk wo find 
this combustible intimately asso- 
ciated with silica and alumina. 
Hie primitive combining proportion, 
or prime equivaltmt of carbon, is 
0.75 iiu tin* oxvg<'ii scale- 

t’or experiments carbon may bo 
obtained by strongly igniting lomp- 
blark iu a crucible. 

The diamond consists of pure 
carbon. See 1)IA vioxn. 

CARBON MIN KRAL is found in 
small quautiti(‘S in beds of coal. It 
has a silky lustre and fibrous tex- 
ture of wood. It consists of char- 
coal with vcLrioiis proportions of 
earth and iron, and is free from 
bitumen. 

CARBONATES arc compounds 
of carbonic acid with earths, alkalis, 
and metallic oxides. They are very 
abundant in nature, and some ac- 
count of them will be found under 
the specific articles with which car- 
bonic acid combines, and also under 
carbonic acid. 

•CARBONATE OK BARYTES. 
See Heavy Spar. 

CARBONATE OF LIME. See 
Calcarkoos Spar. 

CARBONATE OF STRONTIAN. 
See Stbontian and Heavy Spar. 

CARBONIC ACID. This acid, 
being a compound of carbon and 
oxygen, may be formed by burning 
charcoal ; but u.h it exists in groat 
abundance ready formed, it is nut 
necessary to have recourse to this 
expedient. All that is necessary 
is to pour sulphuric acid, diluted 
witli five or six times its weight of 
water, on common chalk, which is 
a compound of carbonic acid and 
lime. An effervescence ensues ; 
carbonic acid is evolved in the 
state of gas, and may be received 
iu the usual manner. 

As the rapid progress of che- 
mistry during the latter part of the 
IBHi century, was in a greht mea- 
sure owing to the discovery of this 
acid, it may be worth while to 
trace the history of it somewhat 
particularly. 

Paracelsus and Van Helmont 
were acquainted witR-tbc fact, that 
air is extricated firem solid boi^es 
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during ccrt^iin processes ; aud the 
latter gave to air tlius produced the 
name of g.is. Boyle called tlit'se 
kinds of air artifieial airs, and sus- 
pected that they might hi: dillerent 
tram tho .nr of the atmosphere. 
Hales ascerhuued the* quantity of 
air that could he eKtric.ited from a 
great variety of bodies, and showed 
that it forun‘d an essential part 
of their eompoMtion. Dr. Blach 
pnned, that tho substances then 
called lime, magnesia, and alkalis, 
u<‘re <;o]iipoi.'nd::., toesistiiig of a 
it*.s fif air, and pure 
lime, inagiK'sia, and alkali. To this 
species «)l' air he ga\ o the name of 
lixed air, because it existed in those 
bodit's in a fixi-d state. I'his tur or 
gas was aftev\Mirds investigated, 
and a gieaf number of its proper- 
fie.s ascerbiiiicd, by Dr. Vriestley. 
Fioni these propertie.s .Mr. Keir 
first coiicludedth.it it was an and; 
and this opinion was soon ron> 
finned by the experiments of Berg- 
man, Fontana, and othero. Dr. 
JMi'stley at first suspected th.it 
this acid entered as an element into 
tho composition of aDnospherical 
air; and Bergman, adopting tho 
same opinion, gaie it the name of 
a* rial acid. Mr. Bewley called it 
mephitic acid, because it could not 
he respired witboui occasioning 
de.itli ; and tbi*^ name wms 
adopted by !\loiveau. JMr. Keir 
< ailed it calcan-oiis acid ; and at 
lii‘.t jM. havoi.'iier, after discovering 
its cuinposition, gave it the name 
of i.irboiiic acid gas. 

The opinions of chemists con- 
cerning the composition of carbonic 
acid have undergone as many revo- 
lutions a.s its uanie. Dr. Priestley 
;irid Bergman seem at first to have 
considered it as an element ; and 
sevi'r.il celebrated chemists main- 
tained that it was Die acidifying 
puuciple. Afterwards it was dis- 
coveied to be a compound, and 
that oxygiii gas was one of its 
compoiioiit parts. Lpon this dis- 
co vei*y the prevalent opinion of 
chf'mists was, that it consisted of 
oxygen and phlogi.stou ; and when 
hydrogen and phlogi.slon i anie, ac- 
cording to Mr. hirwan’s tliciiry, to 
signify the same thing, it was of 
course maintained that carbonic 
acid was composed of oxygen and 
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hyilrogeii : and though M. Lavoisier 
deiuonstratcd that it was formed 
by the combination of carbon and 
oxygen, tins did not prevent thes 
old theory froiu being maintained ; 
hecau.se carbon wi's itself consider- 
ed as a compound, into which a 
very great quantity of hydrogen 
entered. But afP r M. Jjaioisier 
had demonstrated, that the weight 
of the carhoxnc acid produced waa 
precisely equal to the ciiarcoiil and 
oxygin employed; afttr Mr. (hi- 
I vendisli bail di.scov ered, that oxygen 
and hydrogen when combined did 
not form carbonic acid, but water, 
it w«is no longer possible to doubt 
tliat this acid was composed of 
carbon and oxygen. Accoidingly, 
ad farDier dispute about it is at an 
end. 

if any Diiiig were still wanting, 
to put liiis conclusion beyond tlin 
reach of doubt, it wms to decom- 
pose carbonic acid, and Dins to 
exhibit its component parts by 
an.'ilysis a>> v.m'II as synthesis. Tliis 
lew lieeii actually done by Mr. 
'I'ennant. into a tube of glass lu> 
introduced a bit of phosphorus and 
some carbonate of lime. He then 
sealed the tube hermetically, and 
applied ht‘at. Phosphate of lime 
was formed, and a quantity of 
charcoal deposited. Now phos- 
phate of lime is composed of phos- 
phoric acid and lime, and phosphoric 
acul is composed of phos2>borua 
and oxygtm. 'J'he substances in- 
troduced into tho tube were phos- 
phorus, lime, and carbonic acid, 
and the subst.inces found in it 
were phosphorus, lime, oxygen, 
and charcoal. The carbonic acid, 
therelore, must have hern decom- 
posed, and il must hare consisted 
ot oxygen ami charcoal. This ex- 
perinscut was repeate.d by Dr. 
l*earson, who asccrtiiiied that Die 
weight of the oxygen and charcoal 
tog<*ther was equal to that of the 
carbonic and which had been in- 
troduced ; and in order to show 
that it wufi the carbonic acid wliich 
had been dr'com posed, he intro- 
duced pure lime and phosphorus ; 
and, instead of pliosjihate of lime 
and carbon, he got nothing but 
phospburet of lime, lliese expe- 
riments were aLso confirmed by 
Fourcroy, Vauqucliii, ftiylvestre. 
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und Brongniart. Count Mussin- 
Pi.Miikiu too boiled a oolutiou of 
carbonate of potash on pi rified 
phosphorus, and olitamed charcoal. 
This he ccubulcred as an instance* 
of the decomposition of ciu'houie 
a< 111, and us a couhrmation of the 
cxpenmoiits abuvt*. relati'd. 

Carbonic ac^d abounds in great 
quantities in nature, and appears 
to be produced in a variety of 

rircuiustances. It couiposoH 

of the "weight of limestone, luarhle, 
calcarc'ous spar, and otlier natural 
speciiuens of calcareous earth, 
firorn vvliicli it may la- oxti'icaU‘d 
either by the siinpie appiicalioii ot 
heat, or by the sujii'rior affinity of 
SOUK* other acid ; most achU having 
a stronger actum on bodies than 
tins, 'iliis last process does not 
xequire heat, because fixt'd uir is 
strongly di.>j)used to assume the 
elastic state. Water, under the 
eotiimou pressure of the atmo- 
sphcri , and at a low temperature, 
absoriis bumewhat more than its 
bulk of fixed air, and then consti- 
tutes a weak acid. If the pressuie 
be grcMter, the absorption is aug- 
mented. It IS to be observed, 
likewise, that wore gas than water 
will absorb, should bo present. 
Heated waU'r absorbs less ; and if 
water impregiiatcd with this acid 
be expo.?ed on a brisk fire, the 
rapid escape of the acnol bubbles 
aliords cm nppearauce as it the 
water were at the point of boiling, 
when the he.it is not greater than 
the hand can bear. Congelation 
separates it readily and completely 
tram water ; but no degree of cold 
or pressure has yet exhibited this 
acid ill a dense or concentrated 
state of fluidity. 

Carbonir acid gas is much denser 
than conimoii air, and for this rea- 
son occupies the lower parts of 
sucli uiiiies or caverns as contain 
materials which aftbrd it by decom- 
position. The miners cull it choke- 
damp. The Grotto del Cane, m 
the kingdom of Maples, has been 
fiimous for ages on account of the 
effects ot .1 btratma of fixed air 
which covers its bottom. It is a 
cave or hole in the side of a moun- 
tain, near the lake Agnano, luea- 

«uruig not moro thw «iishttien 
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feet from its entrance to the innei* 
extremity ; where if a dog or other 
animal, tliat holds down its hc.)d, 
be thriMt, it is immediately killed 
by inhaling this noxious fluid. 

Carbonic acid gas is euntlcil in 
large quantities by bodies in thn 
state of the vinous lerment.itioii, 
and on account of its great w'eight, 
it occupu's the apparently empty 
space oi upper p.irt of the vessels 
in wliich tbe fermenting ].rocess is 
going on. A variety of striking 
expeniui nts may be made in tins 
.stiatum of elastic fluid. Lighted 
paper, or a caudle dipped into it. 
Is imiuediatt ly evtmguishe i ; and 
the smoke remaining ni thi* car- 
bonic acid gas renders its surlacc 
visible, winch may be thrown into 
waves by agitation like w^ater. If 
a dish of wiiti-r be immersed in this 
gas, and briskly agitated, it f,nun 
becomes impregnated, and obt.iins 
the pungent taste of I’ynnont 
wat£*r. In consequence of the 
weight of the carbonic acid gas, it 
may he lifted out in a pitcher, or 
bottle, which, if well corked, may 
be used to convey it to great dis- 
tances, or it may be draw'U out of 
a vessel by u cock like a liquid. 
The elfe^;ts produced by pouring 
this invisible fluid from one vessel 
to another, have a very singular 
.appearance ; if a candle or small 
annual be placed m a deep i essel, 
tiic former becomes extinct, and 
the latter expires in a few* seconds, 
after the carboiac acid gas is 
poured upon tlieni, though the i ye 
is incapable of distinguishing any 
thing that is poured. If, however, 
it he poured into a vessel full of 
air, in the simshine, its diaisity 
being so much greater than that of 
the air, renders it slightly visible 
by the undulations of and streaks 
it forms in Uiis fluid, as it descends 
through it. 

Garboiiiu acid reddens infusion 
of litmus ; hut the redness viinibhcs 
by exposure to the air, as the acid 
flies off. It has n peculiar sharp 
taste, which may be perceived over 
vats in which wine or beer is fer- 
menting, as also in sparkling 
Champaign, and the brisker kinds 
of cider. Light passing through it 
is refracted by it, but does not 
effect any ecasiblo alteration in it. 
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thoug)i it appears, from expori- 
uicut, that it favours the s.«*par.i- 
tiou of its principles by otlier siib- 
atitnees. It will nut uiiito with an 
OM*r dose of oxygen, of wliirh it 
cuiit.uii.s 72 parts in 100, the other 
!fci bi'iiig pure carbon. Jt not only 
destroys lite, but the heart and 
ruijhi'les of animals killed by it lose 
all their irritability, so as to be 
insensible to the stimulus of gal- 
vanism. 

Carbonic acid is dilated hy heat, 
but not otherwise aStered by it. 
It IS not acted upon by oxygen, or 
any ot the simple cotiibustihles. 
Charcoal absorbs it, but gives it out 
again unchanged, at ordinary tem- 
peratures ; but when this gaseous 
acid is made to traverse charcoal 
ignited in a tube, it is converted 
into carhoiiic oxide. Pliosporiis is 
insoluble in carbonic acid gas; but, 
as already observed, is capable of de- 
cnuiposing it by roinxmund allinity, 
when assisted by sullicient heat; 
and Priestley and Cnukshunk have 
shewn that iron, zinc, and several 
other motfils, arc capable of pro- 
ducing the same effect. If carbo- 
nic a(Md be mixed with sulphu- 
retted, pliuspbiiretted, or carbu- 
rettud gas, it renders them less 
combustible, or destroys their com 
biistibility entirely, but produces 
no other sensible change. Such 
mixtures occur in various analyses, 
and particularly in the iiroducts of 
the decomposition of vegetable und 
animal subslanc.cs. The iiillam- 
m.ible air of marshes is frequ<*ntly 
carburetted hydrogen intimately 
mixed with carbonic acid gas, and 
the ^ sulphuretted hydrogen gas 
obtained from mineral waters is 
very often mixed with it. 

Carbonic acid appi^ars from v.v 
rious experiments ot Ingeuhousz 
to be of considerable utility in pro- 
moting vegetation. It is probably 
dfx'.omposed by the organs of plants, 
its base furnishing part at least of 
the carbon that is so .abundant in 
the vegetable kingdom, and its 
oxygen contributing to replenish 
the atmosphere with that ni'ccs- 
sary support of life, which is con- 
tinually diminishing by the re- 
spiration of animals and other 
pauses. 

The speciliG gravity of carbonic 
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acid is about 1} tliat of common ai- 
niosplieric air. 

CAHIIONTIC OXIDE is a gase- 
ous comxioiind, ennsisting of one 
prime equivalent of oxygen and 
one of carbon, and the former 
being 1.0, the latter is 0.7.?, there- 
fore the prime equivalent of the 
compound is 1.7.?, which is the 
same as nitrogen. Tins gas cannot 
be prociiTcd by exposing oxygen 
and carbon to a great beat, for in 
tins c.isc the c.-irbon absorbs tlio 
full quantity of oxygen and •nirbo- 
tiic acid g.is is the result. Carbo- 
nic oxide may bo obtained by ex- 
' posing a mixture of dry earthy 
chalk with iron or zinc filings to 
great heat in a gun -barrel or iron 
retort. 

This gas burns at a low tempera- 
ture with a dark blue flame. 

CARBUNCLE is a gem which 
was highly valued by the .ancients, 
and is supposed to be the alanian- 
dine, a varietv of gariiid. 

CARBURETS are ciirbon and 
other bodies united together. 

CARBURET OR SULPHUR is 
a liquid consisting of carbon and 
sulphur. It IS also called Milpliuret 
of carbon, and alcohol of siilpliiir. 
it is obtaiiiful by passing sulphur 
over ri.'d hot charcoal. When pure 
it is transpureiit and coliniiies'>. 
Its specific gravity is 1.272. It 
boils at 10(P, .*11111 docs not freeze at 
— SO*^. It is very volatih*, and has 
a pungent taste and peculiar fetid 
odour, ft Ks iiillammable, and when 
burned with oxygen produces sul- 
phuroqs and carbonic acids. Jt 
consists of one proportion of rh.'ir- 
coal and two of sulphur, 5.7-|-ao=: 
35.7. It was discovered by Lam- 
padiiis, who called it alcohol of 
sulphur. 

CARBURETTED HYDROGEN 
OAS. Of this compound gas wo 
have two species, llie first con- 
sisting of I prune equivalent of 
each, is carburet te*l hydrogen ; tlie 
second, of 1 prime of carbon and 
2 of hydrogen, is subcarbu retted 
hydrogen. Carburetted hydrogen 
is the percarburetted hydrogen 
of the French chemists. To pre* 
pare it, we mix in a glass retort, 1 
part of alcohol ami 4 of sulphuric 
acid, and expose the retort to a 
moderate beat. The gas Is usually 
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received over watcT. It is destnir 
five of oiiiniiil life. Its spc'Ciln- 
Kf.ivity IS 0.078. Tt pOtS^e.^ses all 
the meclianic.'il properties ot air. 
It is lit visible, and void of t.iste 
and smell, when it has bee^i) 
w.ishod from a little etUeivous v:i- 
IKtjir. When pa-sed through a 
porcelain tube, he.ited to a rlierry 
red, it lets fall a portion of ch.ir- 
cnal, and neatly doulde.s its volume. 
At a higher teiuijer.ilure it wjtoMt.s 
more rharco.il, .ind au;ruients ; a id 
at the preatest heat it I' t*! tall al- 
most the whole of its c.'ihon, and 
a.ssuiiu's a vohiiiie o.J times greater 
thiiii it had at hist. 

Carburetted hvdro-’i n hums with 
a h}dendid white Jl inte. ^^he.l 
mixed with three fmes its boll, ot 
nxvpeu, .nid kiiidhd \.y a iapei 
or Ihe ele( rue spark, it explode.'!, 
and the four volumes are coiiNerted 
iiittt tw<i ol (.uhrnne iicnl Mnt two 
volumes of carltoiiic a« id < ontaiii 
♦ivo of nx>^,eii. 'J’lie irmaiTiuig vo 
lume of o\\pe’i theretore has heeti 
expeiuieil in loinnnp water with 
two lolniiiexi ol Indropen. 

When tins pas is toned with its 
own 'milk of clilonne, the gaseous 
nnxtuie is cmoh’nsed oicr water 
into .1 peciiliai oilv-lookiiip eoni- 
poimd. Ill me tlii-i larhuretted 
hyiiioiien W..S « alh’d by its diseo- 
utei"., tlie as..o( lafed J)uteh chc 
im^fs, (>£< (tunt 

Olel'oiiii pas is .•lep.mtlj analyred 
hv liealMip ailpinir m it o\er iner- 
ciirv. One < nine inch of it, with 2 
plains of sulphur, xieULs 2 of sul- 
|iliui'etted iiydropeii, and charcoal 
IS deposited. Now' W'e know th.it 
tlie Litter p.is coiit.rms just its own 
volume ol h^ ill open. 

2. Sube.iriuiretted hydropen. Tliis 
g.is IS proeared Iroiii the mud of 
stapriaut ditches. Fill a wide 
mouthed pobkt w'itli w'ater, and in- 
veitiiip it 111 tile ditch-water, stir 
tlie holtoTii with a stick. Cas rises 
into the pohlet. 

I'he lire-damp of mines is a sauu- 
lar pas to that ol ditches. 

Suhcarbiiruttefl hydrogen is de.s- 
titiite of colour. M^te, and smell. It 
hums with a >eliow llame, like that 
of a c.imlle. i 

\s the pas of ditches and the 
choke-damp of mines is evidently 
dcriN cd from the action of water on 
IV) 


decaying vegi table or carhonaccouB 
ni.itter, we laii uiider.stand that a 
Minil.ir product will he olitahied by 
I p. ssiiij; water oier ignited cliar- 
ni.d, »••• h> be.iting inoir teuc!! i huv- 
I o.il or vepet.il>h‘ m.iKcr in re- 
I to»-ts. 

(’title A PAPA') \. rap.iwtivp. 

I livi r> pail of the papa\.' tiee, e\- 
I < ept the ripe fruit, .ilfords a milky 
I iiJice, will, h is used in the Nle of 
France a-, an eHerlu.il reiii(‘d> tar 
the Tafie-W'iino. in Kurupe, liow- 
e\e.-, '.. Ir.tlMT it has l>e,*ii scut in 
tin* loncrete .state, it has not an- 
swered. 

The most reni.'ivkahle circiim- 
st'iiice rogardiie; the p.ipaw tree, 
i.s the ex ti actum Trom its piice of .t 
matter •■xacrly ri'seuihbniv tlieilesh 
or liliU'ot auiio.ils, and hence rafled 
M'getable , which see. 

(’MtMlM'l, a pigment obtabieil 
Irorn cochineal, and is one ut those 
c.illed lake. SeeLiK)'. 

t’VRNKUW, a kind of c ilce- 
dony, softer than the common i al- 
cedonj. Its colours .ire wlnti*, 
yellow, brown, and led. Specific 
gravity 2.G. It consists ol .silica 
1)), alamina 3.5, and .some oxid(‘S 
of iron. Tin* best carnelians are 
found in }Iindoo>tan, in the b<*ds 
of torrents. They are at first of a 
black olive, p.i.s-^iiig into grey, but 
after being some weeks exposed to 
the sun, and then hedti'd ni earthen 
pots, they acquire the heiiiitifiil 
•sli.ides for whuJi they are highly 
valued by tbe jew’i*llors. 

(/AlloSiKJj, the smell of sugar 
when at a calcining heat. 

CARTIl \MI S, ,S \FFL()\VKR, 
OH RASTVUl) SArFUON. In 
home of the deep redilihh, yellow, 
or or.nige-coUmred llowers, the yel- 
low iiiattiT seems to he ol the same 
kind with th it of the pure y’ellow 
flow, r.s ; hut the red to he of a 
diUcreiit kind from the pure red 
ones. Watery menstra,i take \ip 
only the yellow, and leave tho 
red, w'liich may afterw'ards bo I'x- 
tr.icted by alcohol, or by a W'eak so- 
lution of alkali. Such particularly 
are the satfron coJoiirisl /lowens of 
carthainiis. These, afti'r tlie yel- 
low matter has been extracted by 
water, arc said to give a iincturn 
to ley ; from which, ou standing at 
rc»t for Home timC| a deep red fq- 
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cnla Btibsidos, called saf-flower, and 
from tlie countries whence it in 
coioinor.ly brought to us, Sp.mish 
red and China hike. Thin pigment 
imprcgnattn alcohol with a beauti- 
ful red tiiu lure; but cominunicatcs 
no colour to W'ater. 

Rouge is prepared from cartha- 
uiun. Fur this purpose the red 
colour is exti acted by a solution of 
the suhearbonate of soda, and pre- 
cipitated by lemon juux*, pieviously 
depurated by standing. This pre- 
iipitatc is dried on eiirtheii plates, 
mixed Mith tale, or French chalk, 
reduced to .a powder by means ot 
the ItMves of sliaie-grass, tiituratcd 
witli it till they are botli very tine, 
and then sifted. The fineness of 
the powder and proportion of the 

E reeipitateconstituti; the difli'reiice 
etween the huer and cheaper 
rouge. It is likewise spread very 
thin on saucers, and sold in this 
state for d>iug. 

Carthannis is used fur dying 
silk of a poppy, cherry, rose, or 
bright or.iiige red. Alter the yellow 
matter is extracted as above, and 
tlie cakes opened, it is put into a 
deal trough, and sprinkled at dif 
feroiit times with pearl ashes, or 
rather soda well poivdered and 
sifted, in the proportion of six. 
Ijounds to a hundred, uiixing the 
alkali well us it is put in. The al> 
kali should be saturated AVitli car- 
bonic acid. The eartliannm is then 
put on a elolh in a trough with 
a giated bottom, placed on a larger 
trough, and cold w.iter poured on, 
till the large troiigli is tilled. And 
this is repeated, with the addition 
of a little more alkali toward the 
end, till the larthaiJiiis is exhausted 
and ijeconie yellow. Ijciuoii juice 
is then poured into the batli, till it 
is turned of a tine cherry colour, 
and alter it Ls well stirred the silk 
is immersed in it. The silk is 
wrung, drained, and passed through 
fresh baths, washing and drying 
after evei-y operation, till it is of a i 
proper colour; ivlieii it is bright- 
ened in hot water and lemon juice. 
For a poppy or tire colour a sliglit 
amiotta ground is first gi\en; but 
the silk should not be alumed. ' 
For a pale carnatioxi a little soap 
should be put into the bath. All 
ilicae baths must bo used as soon 
Ml 


as they are made ; and cold. bc< 
cause heat destroys the colour of 
the red fecula*. 

CARTILAGE. If the bones be 
tligt sted in muriatic acid for some 
time, the salts of lime, of which 
they are composed, will be* dis- 
solved, and there will remain a 
substance of only one-third the 
weight, elastic, and resembling al- 
buiiieii. Ill a very young aiiiiiial 
the bones merely consist of carti- 
lage, and tlie calcareous salts are 
deposited in it, and thereby they 
become more solid and strong. 
When children are attacked by the 
disease called rachitis, or rickets, 
the calcareous salts arc absorbed, 
and the bones become c.irtilagi 
nous. Hence their weakness ami 
tlie distortions which result from 
tins disi‘asc. Cartilage w'lth nitric 
acid becomes gelatin. Alkalis con- 
vert it into animal soap. 

CAS E - H AK D E M NG . Steel 
when hardened is brittle, and iron 
•alone is not capable of ri'ceiving 
the liardnrss steel may be brought 
to possess. There is nevertheless 
a variety of articles in which it is 
desirable to possess .'ll! the bard* 
ness ot steel, together with tlie 
toughness of iron. Tlic‘^e requi- 
sites .are united in the art of case- 
hardening, which docs not difler 
from the making of steel, except 
III the shorter duration of the pro- 
( ess. Tools, utensils, or ornaineuts 
intended to be polished, are tirst 
manufactured in iron and nearly 
finished, after which they are put 
into an iiou box, together with ve- 
getable or auim.il coals in powder, 
and cemented- for a iTrt.iiri time. 
This treatment converts the ex- 
t<*rnal part into a coating of steel, 
which IS UMialiy viTy thin, because 
the time allowed for the ^•ellu•nta- 
tioii is much short(>r than when 
the whole is intended to be made 
into steel, fnimersion of the heat- 
ed pieces into water hardens the 
.surface, whlcli is afferw.ird po- 
lished by the usual methods. 
Moxoii's Mechanic Exercises, p. 
5(>, gives the following ri'ceipt : — 
Gow’s horn or hoof is to he h.iked 
or thoroughly dried, and pulve- 
rized. To this add an equal ipian- 
lity of boy salt ; mix them with 
[ BtailQ chaiiibcr-leyt or white winy 
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Tiripfrar : cover iron \ritb this 
laivturt', and bed it in the same in 
lo.iiii, or enclose it in an iron box: 
I:»y it then on the hearth of the 
forge to dry and harden : then put 
it into the tire, and blow till the 
liitup have a blood-red heat, and 
no higher, lest the mixture^ be 
burned too much. Take the iron 
out, and immerse it in Wiitcr to 
harden. 

(JjXSKiC ACID. A name given 
by I’roiist to a substance he found 
in cheese, and to wliich he ascribes 
its flavour. 

CASSAVA is an ATncriean plant 
called also Jnca, and is m botany 
the i.dropha inanihat. 

There are two torts used as food 
in Slexico and South America, the 
and bitter. 'ITn- root ot the 
latter, in its raw state, is poison- 
ous, but by 1‘Xpressing the juicis 
or by roasting, it is rendered inno- 
cent, and furnishes a very agree- 
able farina, wdiieh is converted 
into bread. The sweet juca an- 
swers the same purpose. The 
bread is very nutriti\c from its 
containing a great deal of sugar. 
The negroes often poison them- 
sches with the bitter juiee. It has 
been used to poison their arrows. 
The roots <*oine to perfection seven 
or eight Tijontlis after planting. 
Cashava is most useful to the Amo- 
j leans. — II muboldt. 

CASSIUS'S PLRrM3 PRECI- 
PITATK is obtained by immersing 
a plate of tin in a solution of gold, 
when a purple powder is preci- 
pitiOted, which is used to paint 
enamel. 

CASTOR. A soft greyish-yellow 
or liglit brown substance, found in 
four bags in the inguinal region of 
tljc beaver. In a warm .air it grows 
by decrees hard and brittle, and 
of a darker colour, especially when 
dried in chimneys, us is usually 
(lone. According to Jlouilton lai 
Grange, it consists of a mucilage, a 
bitter extract, a resin, an essen- 
tial oil, in which its peculiar smell 
appears to residt;, and a tluky crya- 
talliiie matter, much reseinbling 
the adipocere of biliary calculi. 

Castor is regarded as a powerful 
antisp;unnoflic. 

CATECHU. A brown astringent 
fubE lance formerly known by the 
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name of Japan earth. It is a dry 
extract, prepared from the wood 
of a species of sensitive pl.int, the 
mimosa catechu. It is imported into 
this country from Rombay and Hen 
gal. According to Sir H. Davy, who 
analyzed it, that from Roinbay is of 
uniform texture, red-brown colour, 
and specific gr-tiiry that from 
Hcngal is more i'riable and less 
consistent, of a choi*olate colour 
externally, but^ interua’iy choco- 
bite, streaked with red-brown ; and 
specific gravity l.'iS. The catechu 
from either place diftVrs little in 
its properties. Its taste is astrin 
gent, leaving behind a sensation 
of sweetness. It is almost wholly 
.soluble iu water. 

Two humircd grains of picked 
catechu from Rombay .ifforded 109 
grains of tannin, tW extractive 
luattcT, 13 mucilage, 10 residuum, 
chiefly sand and calcareous earth. 
The same (luantity from RengJil : 
tannin 07 grains, extractive matter 
73, mucilage 1(1, residual matter, 
being sand, with a small quantity 
of calcareous and riluminou « earths. 
Id. Of the latter the darkest p,irts 
appeared to afford most tannin, 
the lightest most extractive master. 
The hiindoos prefer the lightest 
coloured, which has probably most 
sweetness, to chew with the betel' 
nut. 

Of all the astringent substances 
wc know, catechu appears to con- 
tain the largest proportion of tannin, 
and Mr. Purkis found, that one 
pound was enuivalcnt to seven or 
eight of oak* bark for the purpose 
of tanning leather. 

Ash medicine it has been recom- 
mended a.s a powerful astringent, 
.Hid a tincture of it is used for this 
purpose, but its amieous solution 
is less irritating. Made into tro- 
ches with gum arab’C and sugar it 
is an elegant preparation, anil in 
this way is said riiuch to assist the 
clearness of the voice, and to be 
remarkably serviceable in disorders 
of tiie throat. 

GATS EYR, a beautiful mineral 
brought from Ceylon, which lists 
been thus named from a peciilistr 
play of light arising from white 
fi.bres interspersed, its constituent 

f arts are 05 silica, 1.7.1 aldmina) 
.9 lime, and 0,29 oxids of iron. 
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CAUSTIC (Lunar) is formed 
froui a solution of silver in nitric 
acid, which deposits the cr'^t&ls 
as it cools by evaporation. These 
fused by H gi'utle heat, and cast 
into small sticks in a mould, 
form the lunar caustic, or lapis iu- 
fernalis, of tlie surgeons. Ihey 
burn aiiiniul matter, and arc used 
for that purpose. Luu<i, or the 
moon, 'V 3 S a s>uibol of the alche- 
mists for silver eaustic. Pure soda, 
or kali puruie, is employed as a 
caust^ic. U must he kept in a 
bottle froiii which moisture is ex- 
cluded.' 

(’dllSTICITY. All substances 
winch have so strung a tendency 
to combine with the principles of 
<irgani/ed substances, as to dcstioy 
their texture, are said to be caustic. 
The chief of these are the concen- 
trated acid^, pure ulkalih, and t!ie 
luetalHc salt-^. 

CAl'TKUY (Poi Eai mi.) another 
name for caustic. 

(LVyV'^K. A term by which the 
niiuer.>i distinguish the opaque ape- 
cimeos of siilpliate of barytes. 

CELKSTiNG. Native sulphate 
of strontites, is so named from its 
nrrasional delicate blue eoloiir; 
though it is frequently found white, 
greyish, and ycllowisli white, and 
red. It occurs both massiic and 
crystallized. Sometimes also in 
fibrous and stelUted forms. Ac- 
cording to }laii>, the primitive 
form is a right rhouiboidal prisim, 
of 10-40 4S' and 75b i< 2 '. U has a 
adiiniiig lustre, and is either trans- 
parent, tiMiislucent, or opaque. It 
scratches calcareous spar, hut is 
scrati-lied by tluor. Its specific 
gravity is 3.0. Hefure the blow 
pipe it fuses into a white, opaque, 
and friable enamel. 

CEMENT. ^Vhatcver is em- 
ployed to unite or cement together 
things of the same or dnierent 
kinds, may be called a cement. Jn 
tins .sense it includes i.u i ui.uk.s, 
and aui.uRiis of eiery kind, which 
see ; but it is more Ciniimoiily em- 
ployed to signify those of which 
the basis is au earth or earthy salt. 
¥ec Li mi;. We shall here enu- 
merate, chiedy from the Pliiloso- 

S hical Magazine, some cements 
lat are used for particular pur* 
poses. 
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Seven or eight p.irts of rosin » 
and one of wax, melted together, 
and mixed with a small quantity 
of plaster of Paris, is n very good 
cement to unite pieces of Derby- 
shire spar, or other stone. The 
stone should be made hot enough 
to melt the cement, and th(‘ pieces 
should be pressed togetlser as 
closely as possible, so as to leave 
as little as may be of the cement 
between them. This is a general 
rule in cementing, as the thinner 
tb(‘ stratum of cement interposed, 
the firmer it will hold. 

Melted brimstone, used in tho 
same way, will answer suiliciently 
well, if the joining be not required 
to be very strong. 

It sometimes happens that jewel- 
lers, iu setcing precious stones, 
break otl‘ pieces by aLcideiit ; iu 
this case they join them so that it 
cannot easily be seen, with gum 
mastic, the stone being preAiously 
made hot enough to melt it. Dy 
the same medium cameos of white 
enamel or coloured glass are often 
joined to a real stone as a ground, 
to produce the appearance of an 
onyx. Mastic is likewise used to 
cement false bucks or doublets to 
stones, to alter their hue. 

llic jewellers in Turkey, who 
are generally Armenians, orna- 
ment watch - cases and other 
trinkets with gems, by gluing 
them on. The stone is set in silver 
or gold, and the back of the setting 
m.iile flat to correspond with tho 

f iurt to which it is to be applied, 
t is then fixed on with the follow- 
ing cement. Isinglass, soaked in 
water till it swells up and becomes 
.soft, is dissolved in French braudy, 
or in ruin, so as to form a strong 
glue. Two small bits of gum gal- 
banuni, or gum ammoniacum, arc 
flissulved in two ounces of this by 
trituration; and five or six bits of 
mastic, as big as peus, being dis- 
solved in as much alcohol us uill 
render them fluid, are to be mixed 
with this by means of a gentle 
heat. This cement is to be kept in 
a phial closely stepped ; and when 
used, it is to be liquefied by iui- 
niersing the phial iu hot water. 
This jemeut resists moisture. 

A solution of shell lac in alcohol, 

«dd«d to a solution of isinglass iu 
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))roof spirit, makes another cement 
that Avill resist moisture. 

So does common glue melted 
-without water, wiOi half its weight 
ot resin, with the addition of a 
little red ochre to give it a body, 
lliis is particularly useful for ce- 
menting hoin's to their frames. 

If clay and oxide of iron he 
mixed with oil, according to Mr. 
O.id, of Stocl^holm, they will form 
a eeinent that will harden under 
water. 

A strong cement, insoluble in 
water, may be madci from cheese. 
The cheese should he that of 
skinmicd niilh, rut into slices, 
throwing away (he uiid, aiid boiled 
till It heromes a strong glue, 
which hoAvc-\ir does not dissolvi 
in the water. This Avater being 
ponied otr, it is to he Avashcd iu 
enid Wilder, and then kneaded in 
Avavm Avtiter. This pioceas is to he 
repeated several titins. The glue 
is then to he put aa arm on a levi- 
gating stone, and kneaded with 
fiuickliiue. 'Ihis cement may he 
Ai.M'd cold, but it is hi'tter to Avanu 
it; and if aviII ioin marble, stone, 
<JT earthenware, so that the joining 
is scarcely to be discovered. 

Hniled "hiisecd oil. litharge, red 
le.id, and Avinte load, linked to- 
gi tber to a proper consistence, 
and applied ou each side of a piece 
of tlaunel, or <-ien limn or paper, 
and put between two pieces of 
met.ij before they are brought 
home, m close together, Avill make 
a close Mild durable joint, that will 
resist boiling Avater, or even a con- 
siderable pressure of steam. Tlie 
proportion- of the ingredients are 
not material, but tlie more the red 
lead preiiniiiiTiates, the sooin r tlie 
eeinent aviII diy, and the more the 
wliite lead tlie contrary. This 
cement answers well for joining 
stones of any dimensions. 

The following is an excellent 
cement for iion, as in time it 
unites with it into one mass. Take 
two ounces of muriate of am- 
monia, one of flowers of sulpnur, 
and 16 of cai-t-ircn filings or bor- 
ings. Mix them well in ;i mortar, 
and keep the poAvder dry. Wlieu 
the cement is av anted for use, 
take one part of this mixture, 
twenty parts of clear iron bariugs 


or filings, grind ihem together in a 
mortar, mix them with water to a 
proper consistence, and apply them 
between the joints. 

PoAvdered quicklime mixed with 
bullock’s blood is olteu used by 
coppersmiths, to lay over the 
riA'cts and edges of the sheets of 
copper ill J.irge boilers, as a secu- 
rity to the junctures, and also to 
preieut cock.s from leaking. 

.Six parts of clay, one of iron 
filings, and liusoed oil sufficient to 
form a thick paste, make a good 
cement for stopping cracks lu iron 
boilers. ' 

'Temporary cernenm arc wanted 
in cutting, grinding, or polishing 
optical gIasse^, stones, and A'arious 
small articles of jeAvellery, Avhicli it 
is necessary to fix on blocks, or 
handles, for the purpose. Four 
oimees of resin, a quartt'r of an 
ounce of wax, and ifuir ounces of 
whiting made prcAiously ri‘d-hot, 
form a good cement of this kind ; 
«is any of the aboie urficlos may 
be fastened to it by heating them, 
and removed at pleasure in the 
same manner, thougli they adheie 
very firmly to it when cold. Pitch, 
resin, and a small quantity of tiil- 
loAV, thickened with brick-dust, is 
much used at hiriniiighum for these 
purposes. Four parts of resin, one 
of bees Avax, and one of brick dust, 
likewise make a good cement. 'I'his 
ansAvurs extremely well for fusing 
knives and forks in tlieir h-ift.s ; 
but the uiaiiuf.icliirers of cheuu 
articles of this kind, too cnmniouiy 
use resin and hrick-dust alone. 
Ou some occasunis, in which a 
very tough ceiiieiit is Teqiii.site, tliat 
will not crack though exposed to 
repe.ited hloAi's, ns in nisteiiing 
to .1 block metallic articles that are 
to be cut with a hummer and 
punch, workmen usually mix soiuu 
tow with the cement, tlie fibres of 
which luild its parts together. 

CKMHNT FOR IILULIJINC;. See 
MoKTAK Ol AlFXTS. 

CEMFNTdTlOM. A chemical 
process, which consists in sur- 
rounding a body in the solid state 
with the powder of some other 
bodies, and exposing tho Avholc 
for a time in a closed vesHel', to a 
degree of heat not sufficient to fuse 
tUv coatciits. 
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CERASIN is a name given to 
those guiiiiny substances vviiicli 
ri‘adil> swell iu water witlmut di.s- 
solviiig. 

CKHATE is a mixture of oil or 
lard W’irli Wrix, used by surgeons 
to protet. t ulcerated es froui the 
air. 

CKRIN is a term w hich h.us been 
applied to '.'anoiiH .su)>stanre.s. 1. 

It cork be dige.steil in alcohol, and 
the litii.id be ivapor.ited, .i sub- 
stance will preiipitate in small 
white needh’a, and this has been 
named cenn. ‘1. That part of bees* 
wax whiL'Ii is soluble in alcohol, is 
tailed ceim. 3. A varndy ot the 
mineral tailed allanite : it eonsists, 
iiccoriliiig to iSerzeluis, of oxide of 
cerium ‘^8. ID, oxide of iron 20.7*2, 
u\ide of cupper 0.87, silica 3U.7, 
aluiniiia 11.31, lime 11.12, volatile 
water O.-Jib 

t/'ElUTl'^ is ;i rare mineral, of a 
rose red or llesh red colour, occa- 
sionally tinged writh hrow'ii. Klap- 
roth tound 51.5 oxidt: of cerium, 
and 34.5 silica, in the lUU parts. 
Others have given a tliltVrent re- 
sult. Specilic gravity Irom 4.0 
to 4.0. 

CElilTM id the metal obtained 
from cerite. 

To obtain the oxido of the new 
metal, the cerite is calcined, pul- 
ven/.ed, and dissolved in iiitroum- 
riatic .icid. The bltcred .solution 
being neiitraliM'd w itli pine potash, 
IS to be pi't't ipitated by tartrate of 
potash ; and the piecipitate, w’ell 
vvimlicd, and atterw'ards calcined, is 
oxide ot cerium. 

(b'riinii IS susceptible of two 
stages of oxidation ; iu the first it 
is H'liite, and tins by calcination 
hcconies ot a fallow red. 

The whiti: oxide exposed to the 
hlow'-pipe soon becomes red, but 
does not melt, or even aggiutmate. 
With u large propoitioii of borax 
it fuses into a transparent globule. 

'llie w'hite oxide becomes yellow- 
ish iu the open air, but never so 
red us by calcination, because it ub 
soibs euibonic acid, wliich prevents 
its saturating itself with oxygen, 
and retiuns a poition of water, 
which diminishes its colour. 

Alkalis do not act on it; hut 
caustic potash in tlic ilry way takes 
part of tin; oxygen irom the red 
lid 


oxide, so as to roiivert it into the 
while w'itliont altering its nature. 

Equal parts ot the selpburic ij 
and red oxide, with four parts of 
water, unite by Ibo .ih-.ist.aue of 
heat into a crystalline mass ; vihicli 
may bo completely di^^ohed by 
adding more arul, and heating 
Ibeiii together a long tniu>. I hm 
solution yielils, by gentle i-iapoiM- 
tioii, small iryst.iK, some ot an 
orange, otheis of a leiuim colour. 
The sulphate nr ceriuni is soluble 
m water only with an excess oi* 
acid. Its taste is ai id and sai - 
churiiie. 'J'lie sul}»liiiric ai id com- 
bines readily witli the white oxide, 
particularly in the state of c.u- 
bonate. The solinitni lias a .sac- 
charine taste, and readily allbrds 
white cry.stals. 

Kitric acid does not readily dis- 
solve the n d oxide without heat. 
With an excess of acid, white de- 
liquescent crystals are lormcd, 
which are decomposable by heat. 
Their taste is at tir-it pungent, 
afterward very sugary. '1 he while 
oxide unites more readily witli the 
acid. 

Muriatic acid dissolves the r<‘il 
oxide witli etrervesceiice. The so- 
lution cr>stalli7,es contiisedly. The 
salt is deliquescent, soluble in .lu 
equal weight of cold WMter, and in 
three or tour times its weight of 
alcoliol. 'Ilie ilaiiK* of thi.s .solution, 
if roncentiateil, is yellow and 
sparkling; il not, colourles.s ; bill 
, on agitation it t‘mits wliite, red, 
and purple .sparks. 

Carbonic acid readily unites W’itli 
the oxide. 'I'his is bi'st dune by 
adding carbonate of potash to tUe 
nitric and muriatic solution of tlio 
white oxide, when a light preci- 
pitate will be thrown down, wbu ii 
on drying assumes a shitung .'•il- 
very appeal iiiice, and lon.'.i-.ts of 
23 acid -f- ti.5 OMile + 12 w.iter. 

The white oxide uniti s ibvcH’tly 
with tarbiric acid, but riMimrcs »iu 
excess to render it soluble. 

CF.MCAIEN IS a yellow coloui'eJ 
secretion wiiich lines ttie inteiual 
auditory canal, and which is leii- 
derc*d viscid and concrete by ex- 
posure to the air. It consists of 
Hlbimicii, and inspissated oil, a 
colouring matter, soda, and cal- 
careous pliospUato. 
o 
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CERUSE, OR WHITE LEAD, is 
vad nxidi'acd by exposure to tbo 
air, beat, and acetic acid. 

t'ETlNJi is a name given to 
.spermaceti. It consists, aecordiug 
to Berard, of 81 carbon, ti oxygen, 
and 13 hydrogen, iu 100 parts. 

CE^LANITE is a mineral found 
in Ceylon, of an indigo blue co- 
lour, coninionly in round pieces, 
but not unfrequeiitly in crystals 
of an oi;tob('dron form, or vvith tbo 
edges truncated. It lias little ex- 
ternal lustre but is splendid in- 
ternally. 

CHABASITE is a miiM'ral con- 
sisting of 43.33 silica, a1ti. 

min.i, 3.34 lime, 0.31 soda, and 21 
water. 

CHALK. A very common spe- 
cies of calcareous earth, ol an op.a- 
que white colour, very soft, and 
without tlic least appearance of a 
polish iu its fracture. lt<« sjieiafic 
gravity ,*•. from 2.4 to 2.(5, accord- 
ing to Kirwau. It contains a little 
sihcious earth, and about two per 
cent, of clay. Some specimens, 
and p(>rbaps most, contain a little 
iron, .iiid niTgiuan alliruis that 
muriate of Imie, or magnesia, is 
often found in it , for which reiison 
he directs the powder of ch.ilK to 
be hcveral tirues boiled in di.dilled 
water, hefori: it is dis.sohcd lor the 
piirpoM* of ubt'iituug pure calcare- 
ous e.iith. 

Chalk is a very soft white cal- 
f.irenus stone, too well known to 
need a particular description. 
Cliulk oi'cujiies situations tic ir the | 
sea, and has a low comparative 
tdevatiuii. Chalk i.s cnmiiion in the 
south-eastein part of England, and 
111 the low'er di'itricts of Europe, 
at no great dist.ince from the* Bal- 
tic and the Cerrn.m ocean ; but it 
is believed th it no calcanmus stone 
exar.tly similar is found iu the 
south of Europe, or in Asia or 
Alrica, though some mirthy lino- 
stoiios have been called chalk by 
travellers. JM either chalk nor roe- 
stone was discovered by lluniholdt 
in South America, nor have they 
been obscrv<‘d in any part of the 
United States. 

The chalk hills of England 
spread through many of the eastern 
counties from Dorsetshire to tlie 
hiUs called the Wolds iu the east 
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riding of Yorkshire. TIic upper or 
soft chalk containing dint is from 
400 to tiOO feet in thickness ; in 
m.iiiy parts of it.s course it lies in 
thick beds indistinctly .'itratitied. 
Nodules of dint are arranged in 
chalk iu parallel layers .it ditferent 
depths under each other. 

CHALK (IILVCK) is a mineral 
used in cr.iyen dr.iwing. It is in 
opatpic, tabular fragments, and 
stains paper black. It is called 
drawing siate. tipecilic gr.ivity 
2.4. It occurs ill primitive moun- 
rains, often accompanied with alum 
slate, it becuitu's rod iu the lire 
and tali', to pn-ci s in waiter. 

CHALK (ILED.) This is a clay 
coloured by the oxide ol iron, of 
whii'h It Contains from 1(5 to 18 
parts in the hundred, according to 
It 111 man. 

CHVLIv (S1»AMSH.) The soap 
ro( k 18 tiequeutly cli.-<iinguiahed by 
this name. 

CHALK SrOXES. (joncretions 
formed by the disease eulled thn 
gout. 

CH AK \t' l EUS (CII EM ICAL.) 
The ilniuit.il ch.UMi It rs weu; in- 
vented l>\ tin* eaiinr ch'inists, 
piohuiiiy to t-ave time in w’ritiiig 
till* names n’ nn that fee- 

queutly uuie'ivi, in trie s.ime 
nmniieV a*. W'l* avo.d repi-titioiis by 
the use ol pionouns. 'i'lie nioduriis 
lonsider tlu ui .is relics of .ilclic- 
ini.sticnl fihciii.tv, .‘iinl h.ive al- 
most tot.iily r.'its t! d tin iv use. 
\ery liKle of m .ippeais in 
The aijcienl cli.ir.ictei'h ol rlieniiiits; 
the ehiVTuttis of Beigm.iii are 
ehielly groin i It d on tlie .incii nt 
dial acter.-., with addition 4 and im- 
pi’ovenu iu.>. But the ch.ir.ietera 
ol HasM'iifr.it/. ainl Adi*t arc syste- 
matical thToiighour. 

CHAllCOAI.. When vegetable 
.siibhtunce'* are exposed to a strung 
heat in the a]ip.ir.it u.s for distilla- 
tion, the fixed lesidiic is called 
charcoal. Eor general purposes, 
wood is converted into ch.aTCoal by 
building it up in a pyramidal form, 
covering the pile with cLay or 
c.irth, and leaving a few air-holes, 
which arc closed as soon as tho 
mass is well lighted ; and by Diis 
means the combustion is carried on 
in an imperfect manner, [n the 
forest of Dcuon, near RoeboUe^ 
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great attention iit paid to tlic ma- hours to cool. The wood is always 
iiiifdt'ture, so that the charcoal used in the year in which it is 
made there, fetch<‘S 'iA or rju per cut. 

cent, more than any other. Tlie In charring wood it has been 
■w ood is th.it of tlie black o.ik. It conicctured, that a portion of it is 
is t.ilveTi from ten to liftccn years sometimes converted into a pyro- 
olrl, the trunk us W'cll as the pliorus, and that the explosions 
br..iii-lies. out into bilh'ts about that happen in powder-mills arc 
iour tcet long, and not split. The sometimes owing to this, 
largest pieces, bowexer, seldom When charcoal is to he used in 
exceed six or seven incites in dia- the manufacture of gunpowder, it 
meti r. The end that rests on the is of essential importance that it 
ground is cut a little sloping, so as be entirely freed from theleast 
to touch it riK-rely with an edge, portion of acetic acid and tar, 
and they are piled nearly upright. The following table from the tliird 
but rievi-r in more th.in one story, volume of Tillocb’s Magazine, will 
The ■wood js (.overed all over about shew the result of very accurately 
four inches thick witli dry grass or performed experiments of Mr. 
fern, la-fore it is enclosed lu tlie Miishet. It is to be observed, how- 
nsii.'il manner with clay ; and when ever, that when charcoal is mado 
the wood IS ch.irred, half a barrel on a large scale, much -wdll depend 
1)1 w.iler is thrown over (be pile, on the skill of the ■wmrkmen in 
and earth to the thickness ol hvj.* conducting the operation, and 
or six inches is thrown on, alter accordingly burning charcoal is a 
W'liich it IS left fuur-and- twenty trade. 

Parts in loo. 



Volatile 



Charcoal by 


Matter. 

Charcoal. 

Ashes 

Proust. 

Aimiford. 

Oak 

. 70.895 

22.UH2 

0.42;i 

20. 

43.00 

Ash 

. 81.2G0 

17.072 

0.708 

17. 


Birch .... 

. 80.717 

17.491 

1.792 



Norway Pine . 

. 80.441 

10.204 

0.355 

20. 

41.18 





Black Ash. 


Mahogany . . 

. 73.528 

25.492 

0.980 

25. 


iiycamore . * . 

, 79.20 

19.7:41 

1.000 







Willow. 


Holly .... 

. 78.02 

10.918 

1.102 

17. 






Heart of O.ik, 


Scotch Pine - . 

. S3.005 

10, 156 

0.419 

10. 


Beech .... 

. 70.10-1 

10.941 

0.055 



Klin 

, 70.0.55 

10..574 

0.701 


43.27 

Walnut .... 

. 78..521 

241.003 

0.81 



American Maple . 

. 79.331 

10.001 

0.708 


42.23 





Guiacum. 


Do Black Beech, 77.512 

21.445 

1.0.33 

2^1. 


Lahurnmn . . . 

. 74.234 

24.580 

1.180 








Poplar. 

Lignum Vitie . • 

. 72.(i4;{ 

20.857 

0.500 


43..57 

Sallow .... 

. 80.371 

18.497 

1.132 








Lime. 

Chesnut . . . 

. 70.304 

23.280 

0.416 


43.59 


Charcoal is black, sonorous, and In this c.isc the quantity of char- 

brittle, and in general retains the coal is much less th.m in tlu' 

figure of the vegetable it was ol>- former. The charco.-il of oily or 

tairied from. If, however, the vc- bituminous substances is of a light 

getablc consist for the most part pulverulent form, and rises m 

of water or other fluids, these in soot. This charcoal of oils is cal’etl 

their extrication will destroy the lamp black. A very fine kind is 

connection of the more fixed parts, obtained from burning ulcoliol, 

U7 ui 
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Turf or peat has been chuirt^d 
lately in bTance, it is .snid, by a 
peculiar procehs, uud, according 
to tlu‘ arcouut given in Sunnim'.s 
JiMiin.'il, is superior (o wood loi 
tins purpose. Cii.iicoal of tiirl 
Jviiidli'ti j^loM'ir tli.in that of u'ood, 
bill ernit.i more ilann*, and burns 
longer. In a goldsmith’s tumace 
it tused elevmi outlet's of gold in 
eight luinwtes, while wood clitir- 
«'oal retpured sjxieen. Tlie in.ille- 
iibility of the gold, tOf , was pre 
seriffl in the foniu-r instain but 
amt in the latter. Ivlmi bealid led- 
Imt l)> It ill <1 torge was reuth'n d 
mort' iiialli <il>li‘. 

I’'it»iii llie se.iiiaty of W'ood lU 
tins eouutij, pit-io.tl chain <i, is 
much used iii-tead ot char* o.il, by 
the n.iine t'f Coke. 

CHAV , till ( HAV A ROOT. Tins 
i'* the root Ilf the iUiUnL* odttt ttm- 
iuUtitti, whith grows wdd on the 
eoa.->t ol Coiomandel. and is like- 
wise loUnat-d the re tor the use 
Ol tlie t'>eis and eaSn o piiuter--. 
ti IS u* , d lor tin Same jnirposes 
ii.s uiailder with us. to winch it i.s 

s. iJd lo »e l.ir superior, gliing the 
be.iiiti'ul ii.d .so loucli admired in 
the M.uSi.is « ottoiis. 

CiU’K.si . Mifk eoiihists of but- 
ti 1 . < liei -e, a saei liarine multi r 
c.iiled sugar ei milk, and a small 
([Uaiitit) ot ceinmoii salt, togcthei 
w I'll much w ati r. 

It .iii> M'gi t.ilde or mineral atid 
bi iniM’tl with miJk, till- cheese 
sepal. .11 s, ant!, if as.sisted by heat, 
co.igul.ire.s into a m.i.-i. 'I ho quaii- 
titv ol « hee-e is Uss wlieuaim- 

ral .iciil IS usod. .Neutral salts, 
.intI likewise ail earthy and me- 
t iilic s.ilts, .si'parate the ihee-e 
lioin tin* whe). .Sugar anti guia 
aiabie jiroduct- (he .-..tme tftetl. 
Caustic alKuli.s will uissoUt: the 
ciinl bj the a-.-i.st.mce ot .i boiling 
lie.il, and .11 Ills oci a.si.iii a pren- 
pitatmii .ig.iin. \ eget.ible at el-, 
Jia\e leiy little soKint power 
nj oii euitl. 'Huh aectniutH lor a 
greater (piantity ol curd being ob- 

t. iiiied wlieii a vegetible acid i.s 

u. si U. but wbat aMHWor.H best is 
rennet, winch is maih: by ni.icerat- 
iug in water a pneo ol the last 
stomach ot a calf, salted and dried 
fur this purpose. 

JScheeie obscned, that cheese* i 
iid 


has a considerable .unalogy to albu- 
men. which it resembles in being 
eu.igulahle by fire and aeitls, .solu- 
ble ill ammtniiM, .lud .itlordiiig the 
-.line pifitliiits h> distillatmn or 
IreatmtMit with inliic .teiil. There 
are, how'ever, certain diflerences 
between theni. Koiielle observed 
likewise, u stiikiiig aii.ilogy be- 
tween 4 lieesi and the gluten of 
W’lie.it, .ind th.it found in the 
tei nl.c ot gri'fii vege'. ihles. Hy 
ki.e.tdii.g the gluten ol whe.it v itii 
.1 little .s.ilt and ;i -oi.ill jmrtion of 
.1 .siiiiition ot .start ii, he g-ne it the 
I i- 4 fi*, .smell, .ind umruosity ot 
tliicbf*, so ti . It alter it hatl been 
kept a 1 ert-iio liiiif, it was not to 
Ii 4 ‘ tlisliiigni-hi'd Iri.ni the cele- 
brated Um hiloit eheese, ol which 
it hatl .di the pniigeiii). I'l.is 
i .iseoiis siibst.ini e tioin gluten, .is 
well as the i hei'se ol milk, ap- 
pi.iis to contiun at i tate ol am- 
nionui, alter it h.is been kept long 
I Hough to liau* iinderiroue the 
lequisite leriMeiit.itioii, .is ma> be 
plowed by t‘\«iuiiitiug il v ith .sul- 
phuric .Uld, anil with potash. The 
pungency t»f .strong cheese, too, is 
de.stroyeU b> aliohoJ. 

In the llth lolume of Tillm h’s 
Maga'/int* rlieu* is an I'M tdh'iit ac- 
t oiinl ot the mode ot making Cht'- 
.shire t heese, taken iioui the .Vgn- 
cultiual Ki port oi the louniy. 
“ It the luilk,’’ s.f^s tlie reportt r, 
“ be set togelhi r \i'r> warm, the 
••iiitl, as belore obseried, will be 
iinii ; 111 tbi.s tMse, Uu* ii.su.il mode 
is to take a i onuiioii casekiiiit 
and make uu i.-uutis across it, to 
the lull depth id the kiiilc’s blade, 
.it till' dist.ini r ol about one Hit h ; 
anil ag.iii) cros'swa).s in liie s.ime 
manner, the iiu isieu.', iiitei • I'l ting 
eatli ether at right aiigh’.s. 'J’he 
whe> nsiiig through these inci-iiitis 
IS ol a line p.ile gieen (oliuir. 'I'Jie 
I 111 e^e-nlilkel and two iiss.staiils 
then ptoci'id to hre.ik tlie mid, 
this is perlornii'il by Ibeir ri'peat 
edly putting their liaiuls atjw'ii 
into the tub ; the eheese maker, 
with the .skimming dish in one 
hand, bre.ikiug e^eiy }»art ot it I's 
they c.iti h it, i. Using tin' cnid tiorn 
the bottom, iind .still breaking it. 
'J'his part of the iiusnu'&s is conti- 
uwi'd till tlie whole is biokeu utii- 
tomily suiull ; it generally takes up 
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about 40 minutes, ami tbc rurd is 
then left coviTcd over u-iib a cloth 
for about half an hour to subaide. 
If the milk has been -^et cool to- 
gether, the curd, as belon; ineii- 
tionetl, will be nnu h more tender, 
the whey will not be so green, liut 
rather of a niiRy appeal anee." 

i’lIEMlS'JJlV IS tlie ait and 
science, tli<* ohject of wliah is to 
ascertain what .ire the coinpoiieiit 
parts ul all substances, and tv hat 
ettec.ls are produci'd on tlu-m b> 
<hauge of t«‘iiiper.itine, or by tln*ir 
nniiiial action u])oii e.uh orlnr; 
and rJie mode and laws by which 
tiie.se (hanges .ire ellectt'd. 

CHKN()IM)l)ll M OLID I M is a 
pliant I'Kbaliiig a remark. ilil> nau- 
seous odour, strongly ri’sembliug 
that of putriil hsh. \\ Wen thi* 
pl.int IS bruised, and the w.itei 
expressed and distilled, a tluid i.> 
obtained wdiich coiit.iiiia the siih- 
curhouatc of aiiniioina, rind an oily 
matter which give.s it a milky sip 
pearaiice. Erom 100 parts ol the 
dried i>lant are produi ed lt> o| 
ashes, of which . 0 ^ sire potash. 

C 1 IEKT oil ('HIllK, IS the name 
given by the miners to a silicious 
slate, which is ni.issive, not dis- 
posed to p.i.HS into thill layei >, hut 
occiiiring m thick beds. (’oloiir 
bliieisli, passing iuto yellow i.sJi 
grey. Eracture splintery ; edges I 
traiisliiceiit. Spec lii. gra\ tt> 2 . 0 io.t. 
jbJot ks of it .ire used in the iior- 
I'elaiti niaiiulactovies, in the mid 
l.iiid counties, lor grinding lliiit 
.stones for the liner porcel.iiu, .nid 
the ]nii ity of the lock augments 
tbc product of hue siln ions earth 
by Its own attrition during tin* 
proces-*. 'riii’i'e is anolher suit 
c.illed by tin; iiuuers White t'lieit, 
wliii h seems to be .i tiMii-sitiou ol 
silicious sl.ite into ipiait/.. It is 
not only used for grnidiug Hints, 
but also as coinmou iiiillstoiie. A 
variety of chert h.is been Imiiid to 
answer as well as tbc best buhr 
stones of Er.iticc iii Hour mills, 
and ire iiiauulacturcd Tor that pur- 

I lose. 'I'licy may he bad Irom 50 
I), to several hundred weight 

cadi. Sec IIOK.NS KINK. 

t’lllASTOLlTE, a mineral dis- 
tiuguisUed from steatite by being 
crystalli'/a'd. 

C 11 LO HATES «uro compoundo of 
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the chloric .icid With earths, al- 
kaU.s, and metals. 

CtH.OH IODIC ACID. ITiisacid 
w.as loniied by Sir II. Davy, by 
adiinttiiig chlorine in exce.s.s to 
io<liiie, wliu.h aI<.sorbs less than 
one tJiird of its weight of chlorine. 

CIll.OliLNE. 'I'lic introdiii tioii 
of this teiin, originated Iroui the 
niisteily resisuclnvs ot .Sir 11. 
D.ivy on the oxymuiiatii acid gas 
ot the El . udi .sdiool, ''I hii h, alter 
resj.stnig the ino.'.t poweiliil means 
of deioinposiliun whuJi Ins .s.iga- 
citv could invent, lie ilei l.ired to 
be .ill eh'ineiir.'ii y body, aim not .i 
< oinpeund ol muimtic .icul and 
oxygen, as v\.is ]niviiiU‘'ly ini.i- 
gmed. Ih* .u*i oiduigly .isMgned to 
It the teiiii cbloiiue, di’scrijitive 
ot its eolour. 

“ ill the ILikerian lecture for 
IjsO.S,” Miys he, “ 1 li.ive given .m 
account of the .ictiou ot x^'das'^mni 
upon nniri.itic .n id gas, by which 
iiioie th,xn one tliird ol its volume 
ol liyilrogeii i.s produced ; and [ 
ha\(‘ stated, that muiiatie .uid cun 
in no iiisT.iin e be procured Irotu 
o\y muriatic and, or tiom diy mu- 
nates, unless water ui its eiemcutji 
he pieseiK. 

“ In the second volume of the 
Ah luoin s D’Aiciieil, MM. (hiy 
l.iis^ae and 'Ihemird have deLiiled 
.111 I'xteieive series ol lacts, upon 
miir .iticacnl, and oxMiiuri.itic acid. 
.Some ol tin*!!' eK]ieriments are 
simil.ir to thosi* 1 li.iv e detailed in 
the xi.ijn*!' jiiHf leleiri'il to; utlu*is 
are peeuli.irly then own, aiid^ of a 
wry c* rioiKs kind; tliiir general 
coiielu.sion IS, th.it Tiniriatic acid 
g.us inntaiiis about one qii.irter of 
ita weight of w.iter; and 1li.it o\y- 
iiiimatic acid is not decoriijmsable 
by any substances but hydrogen, or 
siiLh as c.in lunu triple couibiua- 
tions with it. 

“ One of the most .singular f,icts 
that 1 have observed on thi.s sub- 
ject, and whicb 1 hav e betore re- 
lerred to, is rli.it charcoal, even 
w'hen ignited to whiteness m oxy- 
luuriatio or niun.itic acid gases, by 
the voltaic battery, ellirts no 
eh.iuge ill them, if it b.is been pre- 
viously freed Ironi byilrogen and 
moLsture, by intense ignition /u 
vacuo. 

** This e^pcrimcnti which 1 havo 
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several times repeated, led me to 
doubt of the oxistenre of »x>gon 
ill that substance, which has hueu 
supposed to conlam it, above all 
others, in a loose uiidactno state; 
and to nial^e a more rigorous iu\ es- 
timation, than held liitherto been 
atteinpt(‘d for its detectrm.'* 

Ilis views were slowly and re- 
lucUntly adiiiilted by the che- 
ijiu.il philosuphern of Europe. The 
hypothesis of l^ivoisier, lb.it coin- 
bus tioii was iiK'rely the <‘0Tubnia' 
tion of oxygi'U with a basis, h.id 
become a tavourite idol with the 
le.irned 

Sir 11 . Drivy ^ulnecfed oxymu- 
ri.itic gas to tb)' ai lion oi many 
simple i OTiibiisriljle-., as well as 
nii tals, and Iroin the compounds 
lormed, eiideaioured lo (dumn.ile 
oxygen, bs llu* most enei'getie 
powers ot .iilmity .md loltaie elec- 
tncit\, but williout sij.v e^s. 

It has l)<*eii said, ami T ikon for 
granleil by m iny (lu units, lh.it 
when oxy iiiurialK .u'ld and am- 
nidin.i ac; upon « ,i< h oilier, walir 
IS loruu il. 

I'ew subsf.uices, ^uiliaps, have 
less cl.ii'ii to be cousi'lored as acid, 
tJiaii oxyumnaue ,icid. As yet >ve 
lia\e no r.glif to say th.it it h.is 
been decoiiipoiiiiiled ; .ind as its 
lendoney of < ombiiiation is with 
piifo Hiil.iiuiii.ible matters, it may 
pissibly belong to tlie laiiie elass. 
ot liodies as oxygen. 

May il not in 1 u'.t be a pcrtiliar 
icidilying .111(1 dusohnig princi- 
|/ie, Rn'iuirig < oinpouiuls with eoiu- 
luidibie bodies, analogous to .icids 
loniaiiiiiig oxygi-n or oxides, m 
their properties uid powers of 
1 ombiTi.ition ; Imt (iiltrTiiig from 
them, in being for the most p.ut 
decomposable by water ' On this 
idea muriatic acid may be consi> 
dered as having hydrogen lor its 
basis, ,ind oxymurutic acid for 
its acidifying principle. And the 
phosphoric sublimate as having 
phosphorus for its basis, and oxy- 
nmriatic acid f ir its aridilyirig 
matter. And lahav ius’s liquor, and 
tlic compounds of arsenic with 
oxy muriatic acid, may be regarded 
as .inalogous bodies. Tin* coniln- 
nations of oxymuriatio aCid with 
le.id, silver, mercury, potassium, 
and Mdium, in tliis view, would bu 


’ considered as ft class of bodies re- 
lated more to oxides than acids, in 
their powers of attraction. — /ittk. 
I.H. ISO!). 

Dxymuriatic gas comliines with 
mtlamiuable bodies, to form simple, 
binary compniinils ; .'iiid in these 
c.ises, whin it acti upon oxides, it 
either jiroduces the expulsion of 
their O' y ceil, or i-riuses it to enter 
into nev. combinations. 

(’oiiti.irv to acids, it expels 
oxygen troin pi of oxi.les, and com 
bni. s with peroxides. 

When potassium is burnt in oxy 
muji.itir gas. a dry compound is 
obtained. It )jot,LSMuui loiiibiiied 
With oxygen is employed, tin; 
wbolo ot the oxygen is expeK 
led, and liie s.Liiie ( om]iouud 
toi med. 

It is generally stated iii che- 
mii .i 1 books, that oxyinuri.itu' gas 
is ( apable of being eoudenseil end 
crystallued .it .'i low teiiijier.ttuie. 
lie found by several experiments 
that this is not the I'.ise. 

Potassium, sodium, c-ili iuin, 
strontium, b.iriiim, zinc, nierniry, 
tin, lead, and probably .silver, an- 
timony, and gold, seem to h.ive a 
stronger attraction lor oxymuridtic 
gas than for oxygen. 

'J’o e.dl a body which is not 
known to cont.iin O'tygen, :iikI 
whifli cannot ccnt.nn muri.itic. 
.acid, oxyiuui'iatin acid, is c.onrrary 
to the principles of that iiomen- 
elature in which it is adopted ; 
and an alteration of it seems ne- 
I ess.iry to assist the progie^s of 
discussion, .ind lo diiTuse just ideas 
on the .subject. If the great dis- 
loverer of this substance had sig- 
nified it by any simple name, it 
would have been jiroper to have 
recurred to it; but dephlogisti' 
iMted luarine acid is a term which 
c.in h.ardly bo .idopted in the pro- 
sent .idv anced era of the scienec. 

After eon.sulting Hoini; of tho 
most eminent chemie.al philoso- 
phers in this country, it has been 
pidgod most proper to suggest a 
ii.ome founded upon one of its ob- 
vious and characteristic proper- 
ties— its colour, and to call it 
chtonnCf or chlonc gas. 

Slioiild it hereafter be discovered 
to be compound, and even to con- 
tain oxygen, this name can imply 
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no error, and cannot necessarily 
require* a change. 

Alust of the salts which have 
been colled muriates, are not 
known to contain any muriatic 
arid, or any oxygen. Thus Liba- 
■vjns’s liquor, though converted 
into a muriate bv w.iter, contains 
only tin and ox j muriatic gas, and 
horn silver seems incapable of be- 
ing eonverted into <i true muriate.’* 
J.ev, 1811. 

W'e .shall MOW exhibit a .siiinuiary 
vii'w of the prep.iration and pro- 
perties of clibiiiiie. 

Mix in a mortar three parts of 
eoiiimon salt and one* of hl.iek oxide 
of manganese. Intrndute them 
into a glass retort, and add two 
parts of siilphurie acid, (rus will 
l•>•slll•, ’ivbieh must be collected in 
the vatei'-pneuuiatic trouLdi. 

This g.is i.'i of a greenish-yellow 
colour, easily recognised by day- 
light, but scarcely di.<'tiiigtiisliable 
by that of caudles. It.s odour and 
tasti* are disagree.ible, .strong, and 
HO charactmistic, th.it it is impos- 
sibli! to mistake it for any other 
gas. 

Its specific gravity is 2.47,‘1.'J. 

In Its portectly dry state, it h;is 
no etiect on dr> >eget,ible colour.*.. 
VV'itb the aid of a little inoistiire, it 
hb'ache.s them into a y<*llowish- 
Avlute. Scheelc tir.'d reuiarketl Oils 
property; Herlholh't upplu'd it to 
the art of lileachiiig in l'’iMiiee, and 
ironi »uui iMv. AN att iiitiojucetl it 
into (Jreat Hritain. 

If a lighted mmx taper be iin- 
nier.-ied rapidly irito iliis gas, it 
couMiines lery fast, wirh .i dull 
redilLsh fl.irrie, and miu h smoke. 
'I'he t.iper will not hum at the sur- 
fai e of tJie g.i.s. 

Its t:i-»to is .somewhat astiiiigeiit, 
but not in the ]e.Lst degree 
acidulous. 

When wc put in a perfectly 
dark place, at the ordin iry tem- 
perature, a mixliire of chlorine 
and hydrogen, it experiences no 
kind of alter.itiun, even in a great 
many days. Ibit if, at the same 
low temperature, we expose the 
niixtiin* to the dilViise liglit of day, 
by degrees the two gases enter 
into chemical combinutioa, and 
lorni muriatic acid gas. 

CULORITK is a miacral com- 
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posed of a multitudfl of little 
.spangles, or shining small grains, 
falling to powder under the pres- 
sure of the fingers. There are four 
sub-spccies. 1. Chlorite earth. In 
green, glimmering, and somewhat 
pearly scales, with a shining green 
.stri'fik. Specific gravity 2.(i. It 
coii.si.sts ot 50 silica, 2U alumina, 
1.5 hme, Ci oxide of iron, 17.5 pot- 
ash. 2. Comi/iOit chlorite. Specific 
gnvity 2.8.1. Its con-tituents are 
20 .Silica, IS. 5 aliiiMiiia, 8 magiui 
sia, 13o\uli* of iron, .nid 2 iniuiare 
ot pota.sh. .']. Chloriti slafi . A 
nias*,iv«*, hlacki>.h e,reen iinnerjl, 
With resinous lii.sire, and i,iirve 
slaty or .scnly-toli.ited fr.ictiire. 
tVel.s .somewhat grea.sy. Specific 
gr.uity 2.8^. 4. I'oliatid rhlonfe. 

Its cou.stitiieiits sue .15 sibca, IS 
uliiniina, 2!).!) magnesia, 0.7 oxide 
ol iron, 2.7 water. 

CnU)IU)Pir VXE. a MoXvtjimn 
ffwr, lound in .Siberia. 

(’If LOill I) I-jS. Coinpoiind ; ol 
eliionne with bd.**ei. See tue r. 
speetiie b.i^e-*. 

t’in.oRo cAiiiJONors a(’U). 

The term cbloro-c.irlionu; winch 
ha.s bi*eu giieu to this (nmpoiind 
is iiKorrect, leading to tin* helief 
of Its bi‘ing a compound oi ihlonn.- 
and aiuliticd ihareoal, iiiste.id it 
being a (oinpound of chlornn* ind 
the protoxide of chareo.il. I 'lev 
combine when expo.sed to the dnecl 
solar beams, and om* lolut. «> of 
each is condeii.scd into om- \. '..oi** 
of the coiiipounj. This re*, id m jc 
gas possesne.s pi opertie.s, appro » li- 
mg to tbo^e ot an .icid. 

It doe.s not tiime io the atmo 
sphere. Its odour i.s diireii ii! In , i 
that of cbloriui-. 

It reddens dry litmus paper; 
and condenses lour volumi's of am- 
monia into a white salt, whib* lieat 
is evolved. iSuIphunc ai ul re 
solves It into carbonic and mu- 
riatic acids, in the proportion of 
two in volume of the latter, and 
one of the former. Tin, /mt, au- 
timnny, and arsenic, heated lu 
chloro-carbonoiLs acid, ab.str.ict the 
chlorine, and leave llio c.irbonic 
oxide expanded to its oiiginal 
volume. 

From its completely neutralis- 
ing ammonia, and its reddening 
vegetable blttC8| there can be no 
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lii'f’il-vtion in pvouounring the 
rhlorrt-c irhonons coiupoinnl to he 
an arid. Its saturatin;' powers, 
indeed, sin pass e^ery nther siih- 
Mt.iiiei*. None eimden''es so large 
a jn-oportion ot aiiiinonia. 

One iiuMstire of .iJi oliol lou 
enses tw'elM* of i hloro-earhonons 
p.is Avitliiait dei'oinposiiig il , ,iml 
aeqnire.s the iietnliar odour and 
power of allei tmg the e\es. 

cm.OROl S KS\t '(.IIILORK’ 
OMOKS, or On* protoxide and 
dentoMde ot elilonue. 

Jloth of iliese iiitfi eating gaseous 
compounds weie disoineri'il l>y tSir 
Jt. Davy. 

I'd, 'I'lie exper.ii'i nts wlneh led 
him to the kiinv. I.dge of the fii -.t, 
weie nedOuted in ( on-eqoen 't' of 
file diflereni e lu* li.id Oliver' ed lie- 
Iwemi the pl(lpertie•^ of i tiloriiie, 
ine)i;vred wi dilh n*ut inodes. 

Its tint !*« mm h nion Inely, and 
more yellow' thiin ihloitne, and 
hence its illusiriMiis di'-co\erer 
named it nu hforha , 

Thi.** I’as most tie colJei ted and 
examineit w'ith much prmh uce, 
and in ^eiy hm.ill (|0 lutilies. A 
gentle heat, eM n that of the hand, 
M’lll cause its explosion, with suoh 
lorci! as to hurst fiiiu glass. 

• 2 nd, Ihti/otnir of Chlorinf, or 
('itlot'tr IfAtdt, “ On 'I'hurMlay tlie 
dth M.iy, a papirby Sir H. D.ny 
was re.id at the Hoyal iSmiety, on 
the action of .icids on hyper-oxy- 
muriate of pota.sh. WJiew aul- 
pliunc ,n id is poured upon thi.s 
all 111 a Avine-glass, very little 
filers escenre take.s place, but the 
Jicid gradually aciiuires an or.tnge 
colour, and a dense yellow’ laiionr, 
of a peculiar and not disagreeable 
ruell, tluahs on the siirtaci'. 'fhese 

{ ilienoinena led the autliur io be- 
ieve, that the snbstain'e extri- 
cated from the salt is held in solu- 
tion by the acid. Alter various 
nn.succe.ssful attemjits to obtain 
this substance in a separate .-t.iti', 
he at last surc<*eded by the follow 
ing method : Aliont (iO gr.nns ot 
the salt are tritunited v\jili a little 
hulphuric acid, just siiffinent to 
convert them into a very solid 
paste. This is put into a retort, 
wliich is heated by means of hot 
W’Hter. 'llie water must never he 
<illow€‘d to become boiling hotj for 


fear of explosion. I’hc ln.at diives 
otr the new g.is, which iii. •’ he re- 
lenetl oier meicury. '^hl•^ m W' 
gas has .1 mm h more inti ii'^e 
I oloiir than emhlonm.. h doi ■- 
I’lit act on mercury. W.ili r .m- 
■<orbsimiie ot it than of i m hhirinc. 
Its t.isle IS .isnuigeiU. Jr de*'tio\-. 
v»‘getal>!“ blues w ithniit Kddiiniii* 
them. \\ lu ll j hi'-phorii . i-> mtio- 
dii< I d i.iio it, .III exph -..K 11 t.ise-. 
pl.n e. W III II hi .It is .i]i]iln d, tin* 
gas exjdoiii s with iiioi,. violem c, 
•ind producing n.mi light liiau 
imhloriiie. AVhen liiiis exjiloded, 
fan nieasuiis ol it are i oin ( I'ti 
into lie.irly thiie iiiea.siii es, v. iiii h 
consi.st ol a mixture ol one icea- 
.siire ihlonii'S and two ineasnies 
owgen. Hence, it is toiujio id of 
one .»t*‘m i hhinne and ionr atom > 
oxvgen.” 

Since two me.ihures ot this g.ei, 
at •il'.f'-, explode and foim thri e 
me.isuies of mingh'd gases, of 
wVmh two are oxygen and one 
chloiiuc; its conipoMtion hy wiiglit 

IS-- 

Oxygen, ‘2.2*22‘i, 4 primes, 1. 00 4,*, .'1.1 
Chlorine, 2.4733, 1 do. 1. hi 52.07 

0.4.5 lOO.CO 

Its apecilic gr.ivity is 2. .1177 ; and 
hence 100 < nine iiii.hes ol it weigh 
ahouf 17 grain, s. 

CIlLDUDIMllhK. 'Ihe name 
lately gneu by MM. IMletiei .iinl 
Caventou to the grei ii m.itrer ol 
the lease.s of phints. 'J’hey ob- 
t.niied it, hy presaiig .nut thi-n 
washing in watir, the siihst.iine of 
many leaies, and .ilterw .n il*- He.it- 
iiig i.*^ witli .ill .iliol. V 111 . liter w.is 
dis.solved, wliuli, when .si p.irated 
by e'.apdiMtion, and jniiiiied h\ 
vv.i,shiiig 111 hot wall T, app- .ired as 
,i di-ep giieii ii'simni'i siile t.ince. 
It di.sMiUes eiitiiely in ulculiol, 
etlu'v, oil-., Ol- alkalis , it i.s imt 
altered by exposure to .m ; it is 
soltened by lie.it, but due.s not 
Tin-lt; it bunts w'lth ll. .m*, .nid 
leaves a bulky i oal. Hot w.iter 
slightly dis.soI\i-. it. Acetic acid 
IS the only .u id that di.s.solvc.s it ui 
gre.it ipi.mtiU. If an euithy or 
nil tallic s.'iU be mixed with Hu; 
alcoholic solution, .ind then .ilk all, 
or alkaline siibi aihoii.ite tie added, 
the oxide or earth is thiowu down, 
iii cnmbiiiutiun vvith much ui Um 
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procn flubstanrc, forming a lake. 
These lakes appear moiler.itely 
piTiuaneiit when exposed to the 
air. It is f<iippo.sed to he a pei;U' 
liar proximate priii< iple. 

C H 0 L F.ST i:ui N K. The name 
given by M. Chevrenl to the 
pearly sniisbinee ot hum. in biliary 
ralriili. It roiisists ol I'l e.irlfOii, 
b.W oxygen, and hydrogen, 

by Herald. 

CHOLKSTRRIU ACID. Hy heat- 
ing rhole.steniie mth it*, oami 
weight of strong nitric .icul until 
It I'eases to gi>e oil’ ni'rons g.is, 
MM. Pelletier and C.iieiitou oli 
taint'd a yellow Mibst.uu e, which 
sep.irjited on i.ooliiig, and was 
srarreiy .soliihle in water. AVheii 
AAell v.ishcd, this is cholesteric 
acid. It is soliililc in ahuhol, .md 
may he cr> st.illi/cd hy evapora- 
tion. It Ks decomposed hy a heat 
.diov'e that of hoiling water, and 
gives products h.iving oxygen, 
hydrogen, and ch.ircoal, for their 
eleiiieiits. It toiiihines \i ith b.i.ses, 
and luriji.s baits. Those ot soda, 
potash, and nunnoniH, ate very 
boliible ; the rest are ue.irly in- 
solnble. 

(3 H ROM 1C ACID. Tins acid 
has been examined princip.illy hy 
Vaiupielin, who first di.s<*o\ ered it, 
and by Count ]\hi,s.siii Pu.sc)ikin ; 
yet we are better acquainted with 
it than with the rnet.il th.it foniw 
it basis. However, as the chro- 
mate of iron hab lately been found 
in uhiind.ince in the department 
of Var, in France, and iii some 
other places, wcj may i-xpect its 
propertie.s to he more amply in- 
vestigated, and applied with ad- 
v.iiitage in the aits, a.s the* eliro- 
mate.s of lead and iron are ot e\ 
eellciit use in painting and eiia- 
melling. 

Jt was extrac ted from tin* red 
lead ore nf Siberia, hy tn ating 
this ore with carbonate of pot.ish, 
and separating the alkali hy me.iti.s 
of a more powerful arid. In this 
.state it i.s a red or oiaiige-co- 
loured powder, ol .i peculiar rough 
metallic taste, which is mure sen- 
sible ill it than in any other me- 
tallic acid. Jf this powder be 
exposed to the action of light and 
heat, it loses its acidity, and is 
eouv'crted into grecu oxide of 


idiroine, giving out pure oxygen 
gas. The chromic acid is the first 
that has been found to de-oxy- 
genate itself ea.sily liy the action 
of heat, and all'ord oxygen gas hy 
this simple, operation. It appears 
that seienil ot its properties are 
owing to the weak iidliesioii ot .i 
p.irt at least of its oxygen. TJie 
green oxide ol chrome iMiinot be 
brought back to the state ot an 
acid, nule.ss its oxygen be restoreil 
by tre.itnig it w ith .some other 
acid. 

iiie chromic .icid is sohihle in w.i- 
tei, and cry staUi/es, hy cooling .md 
evapuralion, in longish pi isms ol ,i 
ruby reil. Its t.istc is ai rid and 
.styjitic. Its spci jIic gi mtv is nut 
exaitly known, hut it .ilw.ivs ex- 
ceeds lh.it ot w.iter. It jiowei fully 
ri'ddciis the tincture of tiiiiisole. 

Its action on combustible .subsc.in- 
ces IS littli' known. It it he strongly 
heated with chan oal, it grows 
black, and ji.isses to the iiietalbc 
Mate without melting. 

Ol the ai'uls, thi* .ictiou of the 
miuiatic oii it is the most remark- 
able. If this be distilled with the 
chromic .'icnt,hy a gentle lie.it, it is 
re.idily converted into chlorine. It 
likewise imparts to it by mixture 
the property of di.ssolv ing gold; m 
winch the i hrounc resembles the 
lutrie and. 'Ibis i.s owing to the 
weak adhesion ol its oxygen, and 
it is the only one of the met.illu' 
acid.s th.it po.ssessis this property. 

It readily unites with alkalis, and 
is the only acid that has the pro- 
pi-rty of colouring its s.ilts, wlu'uce 
the name ol iliroiiin has been gii eii 
it. if two ) .irts ol the led le.id 
ore of Siberi'i, in line, powder, be 
boiled with one ot .in alkali s.iliir 
ated with carbonic a« id, in torty 
p.irts ot water, a carbonate of lead 
will be pri'cip.ited, .ind the chroinato 
reiiiuiii ili.s.solved. The solutions 
are of a lemon colour, and afioid 
crystals ot a .somevvb.it deeper line. 
Those of cliroiiiate of aniiiioina are 
in yellow lamina', h.ning the 
inetallie lustre of gold. 

The chromate ol baryte.s is very 
little >olubK', and th.it ol lime still 
less. 1 hey are both ot a p.ile yel- 
low, and when heated give out 
oxygen gexs, as do the alkaline 
'chromates. 
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If the chromic acid h(‘ iniKcd 
tvith liliiipH of tin suid tlic imiiKilic 
and, it bt'couies at iir.st ycl owisli 
biov. ti, and aUrr^aids :i>.sunif‘s .i 
bitiiish j;rvt’ii colour, w Inch pi t“* cr\ «•'. 
the Mann* altii dt■^ic(’.ltl<lIl. 

J-dlu r alone it tlio ‘•anu o,ak 

< oloiiT. \\ itii .1 ^'>llltion ut iidratt' ol 
iiK-rniryit gm-s .i pimpitatr, ot a 
daik. cninal/ar colniii. Witli a sulii- 
tion ot iuli.iti‘ ol Mher it Kl^e^ <i 
}»ic’i ipit»t(* \ib*» li, tliC inonn nf it is 
tonijcd, ajjpt'cir.s ol a bc.tiitiial nn- 
loiiir coloiii , but !)(’( oll■('^ poipii* by 
f\pii‘-iirf to flu- liii.s i oinbiioi- 
tioij, i .\po‘a d to till- beat ol tlu* biow- 
pipi , nn lit. Lfloi r the cb.iicoa) 
iiiilaiocil, and a^'<uiiu s a bbo ‘ i>li 
and inet.iilo .-i.inn'. li it bt 
tin'll pull 1 1 till' pov di'i IS 
still pnijdi ; lait J.ltrr tin- blue 
Hitnie of till- Ian p js )iroi«/;lit into 
( ontai I ith 111! I I'ovider, it .is- 
sunii'> aj’tien eidour ami the m 1- 
■M r iipe.iis ill j'b l<ub H dihstuii- 
iiuti i| u.roMidi iis Miljst nee. 

^\ iili nmate ol ('op).( r it jiiveH a 
4 In siinf-K <1 jMi 4 ipitale. \V ith Ibe 
mjImIi jri ot snIpliaU <.t r.irie, imiri- 
ale ot iJi'ji'Miti), iniiriale ol anti- 
nsony, nittali <.t nn kel, and iiiiiri. 
all* 4»t ]il .tina, it prodm es >elbn\- 
isli p;i » njit.iies, wlien tlie solutions 
do not r,our,iin .iti ex< i-ss ot and. 
AV itJj nidtiate ol pold it produces a 
^'.n t nish precipitate. 

W i'< n nn It* d uitli boras, or 
j.diiss, oi ai id of pbosphot lu., it 
4 oi.iiiiiiiiicati's to It a beautiful 
enii'i lid green colour. 

If p.ijier be nupregiialed s\ifU it, 
and exposed to tlie t>un a tew days, 
it aiquire.s a green 4 olour, winch 
ri'in.nns jjeniiaiient in the oark. 

A slip ol iioii, or till, put intciitrt so- 
lution, itiiparto to it the s.iriu: colour. 

Ihe iupu ous solution of taiiiun 
produces a llotculeiic precipitate 
ot a brutvn fawn colour. 

iSulphuric iicid, wlieii rolil, pro- 
duces no effect oil it; but wlnoi 
warm it makes it assuiiie a bluish 
gret 11 colour. 

If the chromic oxide be heated 
uith a solution of alkali in water, 
it will betoiJie chromic acid, winch 
is ot .'I yellow colour. If the 
chromic acid he heated with sul- 
phuric or buliiliurous acid, it will be- 
come an oxide of chromium which 
is ot a green colour, 
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ClIHOMIUM is a very rare 
mi'tal, .iiui 11 found iiihcrin Ihe 
fiiiTM ot I'broiiiatc rit b .id, ot of 
ilirniiiate ot Men. Ji is loeinl Jit 

I oiiibiLiation wnh non, .dsn vsth 
aliifiiiua and silex, in (lu 

nu nt 4jl \ ar, in I't.itn-c. 'I ho 
iiuer.tltl »,< Pent aiul spinel toby 
ow I tlien loloiiis (o lhisr.iel.il. 

('Ui,.t,'i<iii) i.s <>ln.tiu«.4l from its 
n.tlin I oin' iii.itioiis III. e.ei oinpos- 
mg ihein b> tJie olk.iiim* c.'r 
biioatis, pn'i ipiratmp llie c IironiH' 
Jicid, .iinl fi4'.tting u strongly in .i 

I I U( iblo. 

('litoniiiirii I-. .1 porous mass of 
aggliilmiitc gi.iins, brittle, of a 
white belwien tin aim steel. Spe* 
citio gr.iMts .j.lb It IS snsi e])tiblo 
4it .1 sm.ill degiee ol n.agm lisin. 
It lesisiti .ill the .iculs e\ce[)t the 
niiro niMii.ilic. 

I 111 proloxide of chrnniiinn is 
green, mliisible, lodei oinpos.iblc 
by he.it, ivtlucible by voltan b.it- 
tery. It IS obtained by LSiliiinng 
the cliromati' ol men ury in an 
earthen leto.'t. The deutoxide 
may be oljt.iiiieil by expot nig the 
protunitrate to he.it till I lie liuues 
ol the mil oils tease to issue. 

CHJl A .stHlKIlV h 11 the s.anio 
luineral wliicli is tailed Cyiiio- 
ph.ine by JIaiiy. It is u.-^ui.'illy in 
round pieces .'ibtiut tJie si/e of a 
pea, but IS akso found in eight- 
sidi d prisms. Its colour is green, 
itMs seiiii-tvaiispareiit and hard, 
scratches qu.irt/.. It consists, ac- 
ctirdiiig to Klaproth, of 71 .alu- 
iimiu, 18 silica, t> lime, oxide of 
iron. 'Ihe simnnits ol the prisms 
are suinetiuies .so cut that the 
solid .ictjuues *28 f.ices. 'I’liis is u 
flitlerent iiiint ral Irom the chryso- 
beryl of Pliny. 

t^llUA .SOCOLLA, Ji Creek name 
for borax. 

Cllin.SOLrn:, is the perUlit of 
Many, the topaz of the ancients. 
It i.s a \ ery soft gem, and may be 
S4 r.itched by tpiartz or by the tile, 
'riic* colour i.s of Tarious shades of 
green. Jt is transparent. Speci- 
lic gravity 3.4. ft consists of 3» 
silica, 43.3 inagne.sia, ami 11) oxide 
of iron, according to Klaproth, 
it is found in alluvial strat.i in 

^UfiRYSOPRASE is a variety of 
calccdony, hitherto fouud only at 
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Kofieniiitz, in Upper Silesia. It ia 
found ui veins or interrupted 
heda, in the iiiidat of a green 
i-ai'lli, which i-Diitama nicLel. it 
iii used in jewellery. It cunststs 
ui !M) Milira in the 100. 

('ill Sir K, a lijiiieral of a yi*l- 
1i)\i i-di lolour, Avhicli <lissolvt*s with- 
out illcrvesrence in acids, found 
by Saussiire iii the cavities of por- 
ph^riei .at Lnnbnurg, 

(’fl\LP: \Mi CH\ME. When 
food has been recehed into the 
.striiiiiuhs oi aiiini.ils, tlic action 
of tlie salsv.i and a iiiice in tiie 
sliiuiaeli l•aU^■d the g.astric juice. 
It IS converted into a iinlh> fluwl 
called ihynie. This iluiel after- 
wards iMSses into tin- mtestine's 
where it mutes with the pan- 
eiiatir juice and bile, and is tlie're 
separ.iteel into e-liyle, or into fe<-u- 
leiit niatti-r wliieh is carried on 
and discharged. 

('h>K; is tikeii up by the lactt'al 
al>.sorl)ent >es.se1.s, and tiiids its 
way into tlie blood, wdiich is cir- 
culated o>er the whole system and 
supplies its constant ivaste. 

UlMOLITE, on UlMOUAN 
KAUTlf. The vimoitu of I*liny, 
winch was used l.otii niediciii.illy 
€'iud tor cleaning cloths by the 
ancu*nt.s, and wliii'li has lua'ii con- 
founded with fullers’ earth and 
tobacco-pipe clay, has lately 
been brought from Argcntiera, the 
au( lent Uimoliu, by Mr Ilaw’liu:i, 
and evamined by Klaproth. 

It IS of a light grcMsli-white 
colour, acquiring snperhcially a 
reddish tint by exposure to the 
air ; ni.is.sive , ot .in earthy, uneven, 
inoH orlesssl.il\ traclure ; op.uiue; 
when sliaied with a knife, sinooth 
aild of a greasy lustre ; tenacious, 
so as not without iliJIiculty to be 
powdeied oi biokeii , and adhering 
pn'tty liriiily to the tongue, its 
speeilic graiity is *2. It is iinine- 
diately penetrated by water, and 
dcvelopes itself into thin lainiiue 
of a curved slaty form. Triturated 
with water it forms a pappy mass ; 
and ino grains will give throe 
ounces of water the appearance 
and consistence of a thickisli cream. 
If left to dry after being thus ground, 
it detaches itself in hard bands, 
somewhat flexible, and still mure 
difficnlt to pulverize than before* 


It appeared on analysis to con- 
sist of silex 63, alumina 23, oxide 
of iron 1.25, water 1*2. 

Giouud With w'aler, and applied' 
to silk and woollen, greased with 
oil of almonds, the oil was coin- 
ph-tely discliargcd by a slight 
wrashiug m w.itcr, after the stuffs 
had been hung up a day to drj, 
without the least injury to the 
beauty of the colour. Mr. Kl.iproth 
considers it as superior to our best 
tullers' eaitli; and attriuutes its 
properties to the miniiti-ly divided 
state of the silex, iuid it& intimate 
combination with the alumina. It is 
still used by the natives of Argcn- 
tiera for the srime purposes as of 
old. 

According to O’ivier the island 
of Argentiera is entirely a oli an ie, 
and the timoli.iu earth is produced 
by a slow and gradu.d decuuiposi- 
tion of the porpliyries, oi casunied 
by subtcrriaieau fires. lie adds, 
that he collected specimens ot it 
111 all the stati’s through which it 
passes. 

CINCHONA. Tins is the pl.int 
whii-h yicdds the b.irk which has 
been found of such utility in medi- 
cine, ill tin* cuii‘ of levers and 
strengthening of the constitution. 
It WMs fust brought into use iii 
Europe by the Jesuits, .iml it h.is 
accordingly been c.db'd .lesiiiis 
Bark. There are three i.uieties, 
the red, tlie yellow, .nul the p.ile. 
Till* red is easily piilveri/.i'il, and 
yields a red-brov. n powder li.iv mg 
.1 bitter .istriugeut taste. It coii- 
taiiis resin, extracuve matter, bit 
tiT principle, with .some miiri.ile 
ot ammonia and lime, and tannin. 
It has also a portion of citiic .ical 
ill it, by w’hnh its iiifiir.ioii will 
tuiii -vegetiblc blue to red. The 
yellow b.^rk. is ne-irly the same as 
the red, except that it has a small 
puitioii of kmate of lime. 'J’ho 
pale cinchona is that which is 
chiefly used in medicine. Hark is 
frequently adulterated liy the mix- 
ture of tJie bark of wallows .ind of 
otlier trees ; and in coiise<iuenco 
of Uiis, there is often a failure of 
the benefit expected by the use of 
this medicine. 

CINCHONIN, a peculiar resin- 
ous substance, which appears to 
I be the some in all Isinds of ciu- 
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chona. It isi very bitter, solubU; in 
alcolitiT, :iiul in .'iritis ami alkalis ; 
vri-y littlo soluble in cold water. 
bv;t more nimiidantly in warm 
\tater. It i-^ .siippOBed that thi 
l‘ebri!‘iip;e quality ut liark depends 
eliielly ou tins siibstanre. 

CISN VIJ Vil, an ore of mercury, ' 
eoasi>tiiig <d that iiu-tal and sul- 
phur. 'I’liis ore is the most eoiu- 
iiu'iii of the Tiierennal ores. It is 
ol a led loloiir. U is touiid in 
'Veins, and is sonielinn-s ii^stal- 
h/a'*l m thri'e sided p\’-imid'». 

CINNAMON SrO-M*:, a rery 
rare iiiiheial, loiiiul in tlit' sand of 
1 IV er.-. in Ct-\ lOii. It is of a blooii 
red colour passing into or.ntf»e 
i I llovv . 

t'lPOLIN. The cjpoliti from 
lloiiii* i-i a Rreeii niaible with 
white '/ones' it f;iveN iiie with 
Steel, thoii^-h ditlii iiltl} . Oiie him 
dri'd ]iarLs of it coni ims rr.H of 
carbonate of lime ; 'io ofipi.irtz; 8 
ol M'lii>lin ; O.'i of iron, beside the 
iron cwiitami'd in (he sehiNtus. 

'1 he I ipolni from \iituii eoiitams 8:t 
ji irts cubon ite o( Inne, 12 of green 
iiiK . 1 , and one ol iron. 

C'ISI'JC! OMIJK, a kind of uri* 
n.u) (.ill ulus. 

I'lnilC At’in. The juice of 
leieons, or limes, has all the cha* 
v.ieter> of an aciil of eonsideralile 
.'•. 1 'eii^‘lh ; but on account of tbe 
mm il iginoiis matter with w'hic.h it 
i.-. niiM il It iH vei’> soon altered by 
s]).air.iin‘oiis di'cornposition. Vari- 
ous im>th()ds have been contrived 
to pi event thi^ etl'eet Iroin taking 
plate, ill order that this vvliolesome 
and i'.j'rei'able .icid might he pre- 
.s» rved for nsi- in long \o\age.s, or 
other doiiiestic oct asioiis. The 
Jiljee iiia> be kept ill bottles under 
i> tliiii stratum ot oil,vvhi«li intleed 
p. events, or gre.itiy relards, its 
tot.ll deconipositiOTi ; though tho 
original frt -h taste soon gives 
jjl.ice to one vvliii h is nuieli less 
grateful. In the Viast Indies it is 
ev apor.ited to tlio eoiisistenee of a 
thick extrat t. If this operation be 
e.irefully performed by a verygeii' 
tie heat, it is fiiinid to be very 
eilectual. When tluj iuicn is thus 
he.ited, the miudlagi; thickens, and 
sejiarates in the form of 11o«;k.s, 
part of which subsides, and part 
rises to the surface : these uiuat be 
15fi 


ttiken out. Tlic Vapours which 
arise are not acid. 11 the erapor.i- 
tioii be not carried so l.xr as to de- 
pute the liquid of its lliiiditv, it 
may he long pieu'ived m well cloa- 
ed bottles ; in which, .ifter soiiio 
W'eeks’ standing, .i lai ther portion 
ol mucilage is si'par.itod, wifliuiit 
iiu\ pi l^•eptllJle chauge in the .icul. 

t>t :ll the niethoils ot pieserving 
lemon 'iiice, til it ol cnneeiiti atiiig 
it bv iro-»f appe.ir.s to lu* the best, 
Ihiuig'a in the vv .inner ilmi.ites it 
I .tiiuot ciiiiv eiiiLMillv be pr'ietised. 
l.einon jiiK e, e\(>i>sed to the air, in 
a teinper.it ore bt tween rgiu jiiid oo^^, 
deposits in .1 tevv hoiiisa white senn- 
transpareiit iniieilauinoiis matter, 
winch leave', the tliu l, atter decan- 
tation and hItratiDii, iiiinli less 
alterable than belure. 'i'liis niiici- 
lage IS not of a gnmmy nature, but 
resembles the gluten of wbe.it in 
Its piopeities : it is not soluble lu 
water when dried. More niuial.age 
IS .separated troiii leinon-]uice by 
.standing in closed ves.sels. Jf this 
depiiFiited lemoii-|Uiei' be exposed 
to a tiegree ot cold ot about hcveu 
or eight degrees below the freezing 
point, the .iqueons part will free/e, 
«ind the ice m.xy be taken ,iw.i> as 
it tonus ; ,inil if the proees, ho 
continued until tlie ice begins to 
exhibit signs ut acidity, the reiiiaiu- 
ing acid will be loitud to bo rediieeil 
to about oiie-eiglith of its original 
qu.itilit>, at the same time that itj 
acidity will be eight times as in- 
teine, as is proved by its ri quiring 
eight tunes the quantity of nlk.'ili 
to saturate an equal portion of it. 
This eoni eiitrati d acid may bo 
kept tor use, or, it preterred, it 
ni.iy be made into ;i dry lenioii.ide, 
b> .idding six times its weight bt 
hue loal sugar in powder. 

The above proces.ses maybe used 
Avhen the ai id of lemon is w.inted 
for domeHtic, piirpo.se.s, because 
t.*ie> le.ive it in possession of the 
oils, or other jirineiph-s, on whieh 
Its tiavour pi'Ciili.iriy depends ; 
but in chemical rese.irches, whero 
the fu'id itself is required to be had 
111 the iitmo.st puritVi u more ela- 
bor.ite process must, be Used, iloil- 
ing li'mon-)uice is to be sutumted 
with powrdered chalk, the ureight 
of -which is to be noted, and tlio 
powder must be stirred up from 
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bottom, or the vessel shaken 
from time to time/ The. neutral 
salinu compound is scarcely more 
soittblu in crater than selenite ; it 
therefore faills to tlie bottom, while 
the mucilage rein:uns suspended ui 
the watery fluid, which must be 
decanted oft'; the reiuaming preci- 
pitate must then be washed witli 
warm water until it ct niea utr clear. 
To the powder thus edulcorated, :t 
quantity of sulphuric acid, equal 
the chalk in weiaht, and diluted 
with ten parts ol water, must be 
added, and tJie mixture Loiled a 
lewr minutes. 'J'be sul])hiiiic acid 
combines with the earth, and forms 
sulphate ot lime, w hich remains 
behind whi'u the cool hqnor is til- 
tered, while the diseriKaged acid of 
lemons remains dissolved in the 
fluid. Tins last mii<it he evaporated 
to the coiihisteiiee of .i thin syiup, 
which yields the ])ure citric acid 
ill little needle-like crystals. It is 
necessary that the siilpititric acid 
should be rathei in eKce^s, because 
the presence ot a small quantity of 
lime will prevent the ci)staliiaation. 
This excess IS allowed lor above. 

M. Due, a skiltul apothecary in 
Paris, who has repeated this pro- 
cess of IScheele on a very exten- 
sive scale, asserts, that an exi:ess 
of sulphuric acid is necessary, not 
only to obtain tlio i itric acid pure, 
but to destroy the. whole of the 
mucilage, part of which would 
otherwise reiiiaiu, and occasion its 
spoiling. It is nut certain, how- 
ever, but the sulphuric ucid may 
act oil the < itric itselt, and by de- 
composing It, produce the char- 
coal that !M. i)ize ascribes to tin* 
decompoMtioii of muc.ii.ige ; and if 
so, the suialler tin; excess ol sul 
pbiiiic acid the better. He also 
adds, that to have it jicrtectly pure 
it must be repeatedly cryslallued, 
and thus it lorms very large and 
accurately dchiicd ciysliils in rboin- 
boidtil prisms, tue .^ides (if winch 
are inclined lu angle-* of and 
terminated at each i-nd by 
tetraedralsuneints, which intercept 
the solid angles. These, however, 
will not b(‘ olitaiiKul when operat- 
ing on small quantities. 

its taste is extremely sharp, so 
as to appear caustic. Distilled in 
a retort, port rises without being 
157 
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decomposed ; it appears to giro 
out a portion of v inegar ; it then 
evolves earb(t»ic acid gas, and u 
little carburetted hydrogen ; and :i 
light coal reuiains. It is luiiong 
Die vegetable aiids the one which 
most powerfully resists decomposi- 
tion by fire. 

In a dry and waiiii air it seems 
to eilloresce ; but it absorbs mois- 
ture when the air m damp, and at 
length loses its crystalline form. 
A hundred parts ol this acid are 
soluble ill seventy-live of water 
at dO^, according to Vaiiqueliu. 
Though it is h‘ss alterable than 
most other solutions of vegetable 
acids it will undergo decomposition 
when long kept. Fuurcroy thinks 
it probable that it is converted 
into acidic acid before its tlnul 
decomposiLion. 

It is not altered by any combus- 
tible substance ; charcoal oloue 
appears to bu capable of whitening 
it. 'The most powerful aiids de- 
compose it less easily thou they do 
other vegetable <icids ; but the 
sulphuric evidently converts it 
into acetic and. 'The nitric acid 
likewise, uccoraiiig to Fourcruy and 
Vauqueliu, if employed iu a large 
quantity, and heated oil it a long 
time, coineits the greater part of 
It into acetic acid, and a small por- 
tion into oxalic. Scheele indeed 
could not ellect this ; but WesUuinb 
supposes, that it was owing to Ins 
having used too iiiucti uitiic .icid ; 
for on treating hi* |'.i«iins of citric 
•i( id wdth *200 of nitric be obtained 
.'to grains ut oxalic acid; with 300 
grains of nitric .tcid be got 15 ; and 
with 000 gr.iiiis no vestige ut oxalic 
acid appeared. 

If a solution of barytes be added 
gradually to a solution ot citric 
.icid, a doi'cnlent pn lipitate. is 
loriiied, soluble by agitation, till 
the whole of the iieid is satiir.ited. 
Tins .suit at lust lalls down in pow- 
der, and then collects in silky tuits, 
and a kind of very beautilul and 
shining silv ery bushes, it requires 
a large quaucity ot water to dis- 
solve It. 

The citr.ite of lime lia.s been 
mentioned .ilr(‘ridy, in trc.iling uf 
the mode of purifying the ucivl. 

The citrate ot potash is very 
soluble and deliquescent. 

g 
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TJif* n’^rato of Kod.a has :i dull 
s.'ilnio tristr ; (li».-<olvos in less tli.oi 
f\,n*r Xllir'llt of W.ltoi , 
li,?*"- Ill hi'v ‘•jilril jiiiMiis \vithll<if 
Miiiiii'it.s , cliloi'c >rt'S l»nt 

( i)i .*• Jinf f.iil tn , noil** HI'. 

s\. I'lU, .lint 1* ri.-Ji‘n'J lu .1 <f .J cm 
t‘io lire . Inline \t life ilcv 
it, Imf ilo''-. cedi' Tfinlc r the scilutimi 
tnr’if.a, iiiii-M »*!>• i.d'J.iiip till- litili 
sc.!»r -iiitjL ( 1 < oi lone*. 

( iti.i*' ft’ . Kiiii.im.t i- r\ 
lilf ; ^IdcM not unU*^. 

ilN •^('hif'Cl I ljf iMf.lt'N ffilffU 

1 i*tt< VI ; itiii. toiiiisfli'* pr. IS. 

(’ilr. tf (it iii:i"in “-i.t (ivifs ii‘if 
\ st.iJo/f. \^ Ill'll IT . 'i • 

liLi'ii lidilc'il rld\c ■! .'iwl If liiil sid.iii 

scn.ii' (.lci\<, (ill li. Ill'' sli.tiiiv ."li.t- 

\i !i itli'v.d 111 line wl.iti' i.p.iipco 
TiiJi'.*., wliii li ii .1 .imiMl 'colt, .I'p.iijf- 

iiij,' rrojii tlif .nlfs III till* \os*'i I, 
rontr.ir! Ml? il-' ftiuu'UHiv"j>., jiiiil 
rising 111 till' iimlillo l0.e a knitl ui 

niUiiiiiodii). 

If"? I OiMlimj'lMl’l \M‘,ll V ii* othc'T 

<‘i:'tK'« li.is mil In I u i.iculi <*\ 

.iTii.iu'il , .iml 11 ' opc.u 

ircl.cl' liiis ti'Tii lil»li‘ stis'ic (I. 
jScIll’i k' kliWf-..! iP.UTul, til. It It (iui 
niif ]ii v'l I pr- Mic' lutrii. -olii- 
tmii- 111 iiifL.n , rlic iimIk* iM id 
(liif ■. 

.'Ji llio (iti il.' 1 an* cl' «'oiiipo«c*c.t 
lj\ die- jiou '■! tell 11 If , V ij'f ti do nnf 
fij Ml .1 |'ri'(.i{iit‘ii ' nifli thi m, a** 
vith tJ.f d'.,.S.i(i . .ami t. ifratoH. 
'J lie os. .In .'lid fill t Jill' .11 iiln dc' 
nnrjici.i' thfrii, ; .:d iis.til 

li/cil Ml' 1 'sdiia.lc' prfi ipit.itv's 111 
tliv II c-o'iit iiii'^. .tii 'rtfiiiid tiai'iM 
oi ,iv'. tif .n 111, or .1 proviiict of th. 
banii' n.it.ii'f, i ii iifiiii; c vposed to 

distiIL.Sniii till- vi If r c'M^t. 

]Mi 111 ..l..-]' ill i!‘f n cl illif c ilia^e . 
J^l II < f on fill iiiii,' I'd.. I - files iii(>i, 
SWe'J Pp, (Jillt . 1.1 f'll.pS! flllll.il.c 
dll. i II i.t .ifftc- ai'icl, ii.jil li'..\c .1 
li;;hr coal. Al! ol llii'iri,if d. •"like cl 
111 uativ, .and left tn ‘.land for a 
tiiiic', uiidcrfTO dec oiJipO'.ilioii, dc - 
po'iit ,1 Jlrc'c'ule.it ninrii ‘1 ^r.'iich 
gross n black, .iiid JcMse their b.iscs 
coijibiiied with ciirbonio iicid, one 
of tlu' prodiicl.s of the dcccmipoxi- 
tion. liefovi' tlif> are coinplc tulv 
dcToinpoM'd, tiiey appear to p.i&a 
to the. ‘.tate of acetatcH. 

Tiie affiuitie.'C of the latric acid 
ore arr.'iijged by Vaucjneliii in the 
following order : bury lime, po- 


lash, .soda, ritrontian, niAgncfiiii. 
aiiinioiiM, aliiiiiin.i. Thnse lor zir- 
roue, gliKinu, and the meUdJic: 
civil vs, .crc' not asc e rt.uiii'iT."' 

( tiic' acid li.i • Iji'i'ii louiid nc.irlv 
uiiiiir'i'd, wil l other .u'lds, not 
oiii\ Hi leiiioM ■>, Ml •nirc'' a’ld huu’", 
hnl'jl •> .11 til. I'.c'iMc Ill nm hnni/i. 

oi Vc lie c .s, Cl. min'. IS, i Hit III, iiiik 
nils hit I, or if.i wliortkiic rr\, of 
Ini,,, h i’ \, mc.htdiLik', hip, in 
iinripf ; i.ipeM .iiid t iii-ii'.ie'.s. 
(.'ir eerrii'-i, c iiri .ml .. I.nliei rif.s, 
\> •ji.I.eicu c III rr I .sU.iwIn'f- 
i-i's, I Ii.iUtlx rues, .iim rispin ri ics, 

I oiir.iiii (i.i.t .11 I I iiiised wilii an 
eciij..l qi. eiMis -,i inaln .iinl. 'I'lie 
. iiinJi M. id Cl. 1. Ill 111 lime. 

Ill o!a. 1 I" eh' cm or 11 ile' riti’C 
. ( 2.1 ll.o l'( . 11 .idllllfl. ifs SMih 
t.nlcilic .11 in, .uni lo till 'idiitiim, 
\c'l\ slosvr, , .1 sol 'll 0)11 111 siibc'.ii 
IcDii.itc* ol pot.isli, ciiid tliiie wiM 
1)4' a white pLllvi'luknL pioc.ipitati: 
(,i f.'i t.ir. 

When the eiti'o acid is to ho 
(isi d ui.te .d ol h ii'.cni luo e, il is 
to 1 / 4 ' diSMilsed in tv. eniy tiiOec 
ii.4 v.en’iir ot vv.ihr. It j.s .ni iin- 
li.Jote d,r.nu..r Sf.i Sii.ivs, hut the* 
hint of till' li'iiion Is pi I ter.d.le, 
pioh.vbl^ .inme.' tioiii the iinii i' 
l.i^e .iin’ olln'i xc'gelahle niiiltt’r 
c'oe InJied V ith il. 

(■|\ l.r I., (oilviteil hi'twixt the 
aims ..ri ' the oig.nis of gincr.itiou 
(d .1 in rc'e c .irnivnrinii-. ip.adnipi'd 
MK't with 111 (Ill'll .lint tin* hast 
end V. I st Indn ' .ilk d .i civet «.it, 
hill In .u’nii; :i gn .itv'i' resiinb.,uii'.iJ 
to a If . cn iii.nivn lhan .i cat. 

Svver.vl Ol Liii'-o annmils haw; 
been hroa^,lit ni*o l!cnl..inJ, and 
.iloivl a ii/MskU i.ihle In.inili of 
c.mi.-icj'C, ,)ii-u. iilarly at Ani.ster- 
ch.ii.. 'Ihe fJVfl IS .sc^l.' fied oiil, 
in ; nni.:c c i\ii) ollii r d.iy, in 
vvmier tvMi c' a sv i ek • the cjuautify 
pi.j, ured at once is Ironi two sciru- 
ples to a dv.i. mil or uioii*. The 
piiC'- thiis • olii I ted IS iinii.h purei* 
.Hill Ii ler th.'ii riiiit winch the aiii- 
OmI .sued'/ aj^.L.i!st klii'ubs oi* stones 
III It . native cluiMtes, 

Coin! civet is of a I'lour yellow- 
isli l.r Vjrovvnidi .'ohnir, not lluid, 
nor hard, but ali.nitthe cuiisisteuoo 
et buttvr or hone>, and unifurui 
tlirunghout ; ot a very strong suioll ; 
quite uhensire wlieu undiluted ; 
but agreeable when only a sinuU 
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f ortion of civot mixed with a : 
ir^;(‘ one ot other sidjstfuiccs. 

(.'ivi't iiiiiti'd v.illi oils, blit Tiot 1 
vt ilh .ilcoliol. lls iiatiuc is there- I 
fore uol resinous. 

CLAIliriC VMON is the process 
of iifiMiig .1 frimi licteropfae- 

oiiM Jiuitter oi though 

tUr ti-r.ri is ••i‘l(Ioin oiiplied to the 
risi re iurc!i.iuu-.'l ])rofi ss ot slraiii- 
itj'j, tor uhj» h SI e Fi 1. 1 it \ i lOx. 
ilhiMiuai, gelatine, ;i*-ids, certain 
lime, lilood, und ajcoliol, in 
m.iey c.i.ses ^erve to clarii> lliiicls, 

I hat cannot hi- lireed from their 
inipiiviti'-.-. by ^’iiiple percolation. 

Alhin.ii 11 or gi latiiie, dissolved 
in j mimII purl ion ol wat'-r, is 
coinniiinly used lor tiniiig Ainofis 
liipiitis, .IS n in\ isi .it.'s the ferul(‘iit 
matter, aed giMdu.'illy subsides 
V itli ir to the bottom. Albumen i.s 
p.-itjcii'.-rly used lor iliiid.s, with 
Aibicb it will colnbiUe when cold, 
as sj nips ; it being coagulated by 
the be.d, and then lising lu a scum 
Mifb rlie dregs. 

Cl.AV 1 IM IlK.) See Ai,rMiN\. 

The lUjs being oxten- 
piM.-Iy distriluilcd 111 Tiatiire, and 
Used m m.my Jirta. deserve p.ir- 
tiii'lii .ittefttiou. They' are .ill 
M.iiiiientlj to be m natch eJ by 

non; hue .i dull or oven earthy 
ti ictnrc , exh.ile, when breathed 
on, a peculiar smell c died argil- 
l.u-eoii i. Tile il.iNs term vvi«h 
u.iter .1 1-1. i .tie p.iste, possess- 
i.ig 1 ou uaei .’ble ten n'lty, which 
h.irdeii . with heat, so as to strike 
l;re AVith.atatrT. The .Ubiuty ot the 
eliijs Yiiff, iniii-.lw. i; is manifested 
by their sli- km,.; to the tougiu*, 
•iiid hv the inte: .e Invit neoess.iry 
to m ike tliem perfectlv dry. Tho 
Ovknir .e'.cnbeii to cl.i>s breathed 
epon, I.’ dm* to the ovule of iron 
n.iveil itli then:. Ah..olutely puie 
ol.i) s « mit no Miiell. 

1 . i^orcfltnn ntrt!i,i\n' k.'iolin of 
the Cliinese. — This mineral when 
pure, Inrms with dilficidly a paste 
witli water. It is infiwihln in a 
pori elain tunmee. It is of a pure 
w into, M-igmg soTiietimos upon 
^el ow or tlrsh-iod. It scarcely 
.idheres to the tongue. Speeitic 
gra\ity «.* 2 . Kaolins are soino- 
tiiii'-s preceded by bed.s of a mica- 
ceous rock of the texture of gneiss, i 
Lut red and very friable. The coa- J 
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stituoxits of kaolin arc 52 silica, 
'17 alumina, O.d.i ovule of iron ; 
but some contain a nutabh; propor- 
tion ol water lu their n-i i-nt st..te. 
Tlic ('hiiiCM' and Jupaue.se kaolins 
are whiter and more uiKtuous to 
the touch than tlic.se ot Imrope.. 
llie S.ixoii hits a . light lint ol yel- 
low or CMrn.iUon, \. liu h dis.ippeai-s 
in tlie tii'i*, and tiieielo'.e ii not 
ow'iiig to metallic iinpregiiiillon. 

2. Potters* cOiit, oiljilusfu tCt/i/f 
is compact, smootli, .uid .diiiost 
unctuous to the tone li, and muy he 
polivlii'd by the huger w lien ilry. 
It has a great alhiuty foi water, 
forms a I'ptiacioii.s jjaste, «iud nd- 
heres strongly to the tmig.io. It 
acipiires great .‘^nhdity, hut i-t 
iiitusihk* in tlie poiceliini furnace. 
1 Ins property disti’iguo lies il Irnni 
ciiinmoii clays employ etl tm- coiir.se 
c.»rthcu w'aio. ‘vjiecd c gr.i\i.v 2. 

' Vauiiuehn’s an.'»lysis ol tlie plasUc 
ilay of Forgi'i.-les-Kauv, eniplo\eil 
lor making glaoivlii>ii->e puts, }i.s well 
<i.s poitevy, g ive l(» alnmtua, (IH mIii .i, 
1 lime, » iio'i, and ID w.vtin. Ano- 
ther potters' clay g.ive Iia.2 and 1.1 . .j 
111 alumina >ind silica^ w'ltJi ii.H; 
lime. 

;j. /.<>///« i< an impure poUers’ 

clay mixed uitli imcii .ind iron 
ochre. (loleer y.’lloWish-gr\ j , olteii 
spottt'd yellow and brown. Ad- 
hen s pretty .st rongly to the tong -t*,. 
.iiid tivls irlu.hily gre.wy. Its deu-, 
eiity IS mil uor to the pieceding. 

d. -I'uf / iiotut striped 

or spotteil with white, rial, or 
yellov/ loloiiv... 

.'j, A7i//c cAry. — Colour grey, or 
greyi.sli yellow. M.i .sive. , Uall or 
glninneiiug Instie, iiom inter -.pi rs- 
id mica. Sl.dy Ir.i' tiue, approai li- 
iiig so met I mis*, to eart.hy. bV.ig . 
meuts t.dnib'r. bpe* me gi e. ity 2(i, 

tJ. (’iiio'itotit . — Colour fpey, of 
Various hl> ules, buuietuues red,, 
.lud .spotte I or .striped. 

7. Af/A» v/f I aAiA .— Cololu: light 
gri'euiuh-grey . Inlei i.al hiatre dull ; 
tracturo in the large, sl.ity ; in the 
.small, lini* tv.riliy . Fiagnients ;'laly._ 
tlpaque. fcvhmi.ig, stie-ik. Se'..,tiJe. 
Hasily broken or evfoUated. Klap- 
rulli's .inalyM.s is li2.5 silua, K iu<ig-. 
iieshi, l)..j aliiinia.i, 0.25 lime, -1 
oxide of iron, 22 water, :iiid 0.75 
charco.il. Its .specific gravi*-y is 2.0ti. 

tt. FoihhiJi^ Aititc of Wemer.— 
1*2 
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Colour, CTCftio yellow, m altematc 
stripes. It liaa liecii found only in 
Dolieniia. It-* ronatitnonts nre 79 
Mliar, 1 aliniiina, 1 liiiu', 4 oxide nt 
iron, and 1-t water. 

P. C^tftmo/r ritiu may be con- 
Attlered lo be the same as Airfw. 

C L A Y - S L A T K. Anrillareous 
srhistus, tlio tir);ilhte of Kirwan. 
Colour, bluitfb-jjrey, and er<‘yi.sh- 
black, of various shades. Massive. 
Opaque. Soft. •Secrile. Easily 
broktui. Sonorous, wlieti stmeic 
with a hard body. Sprci.'ir pravity 
Its coiistitiieiits are <tK.d 
mlica, au.o aluiiiiiia, l.U iiiaj'ncsia, 
11.3 jjeioxide o( irmi, oxide of 
nruiifraiiese, 1.7 pot-ixh, 0..1 rarbem, 
0.1 sulphur, 7.0 water and volatile 
matter. Midts e.oiily by the blow- 
ipe. Tins mineral i> t'xtonsirely 
islnbnted, forming a y.irt of both 

? riinitive and transition monnfainit. 

he great beds of it are often, ent 
aero.HS by thin seams of quarts 
or curbouate of lime, which rtividi* 
them into rhouiboid.d inas.ses. 
Cood Hl'*te.s should not itnhibo 
Witter. If they do, they soon do 
compose liv till* reuUnT, 
i:LA\ liirtN MONK. ,\|1 ore 
I'f iron. 

CLINK .NTO\L is a atone of .'m 
impel It'i't ture, v%hirb 

ri]ig.s like luct tl ulicn truck, with 
a humitier. It i-, imtile, hard as 
tclspiir, and ii .*nt «n th<‘ 
edges. Its >'on'>(ltuent^ are .»7.?6 
hiiica, W.j alMtoiii i, V 75 lime, K.l 
sodii, 3. '25 oxide oi iron, 0.V5 oxide 
of imiiig.iriese, .ind 3 of water, 
CLINOMETKH an instninient 
for measuring the depth of udnciHl 
strata. 

l'W>ri)iS. The vapours con- 
densed by cold, «>r rising in the 
.urniosphero to a region of air 
lighter than tbem.selres, form tiki- 
bio nii.sts, or strata of visible va 
pours, called tnoiid:.. 

The clouds llms formed, otv^ipy 
a pceiiluir region, elevated at an 
111 erage about two miles above the 
t*arth.r The mixture of dift’erent 
portions of air, most often occurs 
■when the enrrents eonte in contact ; 
which at tt ihediura heig(lit, in refe- 
rence alto to the clouds, it about 
Id.OOO feet. Most of the vJtiblc 
pheuonuma of the atmosphere arise 
ft’om water, which, rained hy cra- 
IQq * 


poT.xtSntt, is transpotted fTom place 
TO pbice in vapour, and js, phvsic- 
silly speak in*;, a propfr rompontiit 
of the uir. \V ben a porlinii of this 
is deprived of its beat, ix re -ay 
pears in inrintc* drops, at lirst 
uniform! Y d»trusu»d, lessening lUc 
traiiMparmry of the air in propor- 
tion to their abundance. '1 in re is 
usually a siilRcient quarMitv of 
dilfutM d vir<iter, towuirils neiiing, 
which ix visible from .ihove as a 
sed of hazf. This is, in 'fact, the. 
veil whb'h. rtrau'ii over the sable 
of the sky, converts it to a blue or 
varied intensity ; or, it shares with 
the trHiispar*;nt air iu producing 
thi.s effect. Tlie next stage is rfew / 
or haze, the appeur.mce of dev 
while filling. Here the drop.s 
have become so collected a.s to form 
an aggregate faintly defined in the 
air. '1*0 this succeed ttie aggregstu 
called c/oufts ; whence are formed 
r«/yi, suoWf and iMii, Vfbich finally 
restores the imuluct of er.ipor.ition 
to the earth. The excess of the 
failmg water over tbat evaporated, 
passes oifhx .springs and rivers to 
tbn.se res'ivinr.s which form tlu* 
greater i>.irt of the eKrtt»*s snrface. 
Tr.u tv I't I'uest, e.spei ially if motin- 
I taiiioiis, iiMite the ram, and pro- 
I teet the spring.s ; while the ui'cu- 
I uii'lAtLd liCiit on eiiltivated plains, 

I otb u C(iust‘i the clouds passing 
over tbenj to he dis-'ipated. Tho 
ufiiiosjdjiTo, .d the bi'S.jht where 
tJoud.s usually appi'ur, flows in a 
niurc diiert and even current, 
btiijg .indi.stuibed b) '»e lurioun 
obstacles 'u'bnb throw it to conv 
temling .streams and odtVies uci'ir 
the earth’s Mirface. Accordbrjjiy, 
the particles of water it routsiiiH, 
ii.ssume ii certain nrrangeinent, aiul 
constitute a form, often equally 
wi'U defined at a distaw'e with that 
of solids, though, were we to pene- 
trate it, we should perceive only a 
grey mist. 

! 'i'itero are three simple and 
I distinct njodilicatlons, in any one of 
w'bicli the aggregate of minute 
drops, called a cloud, may be 
formed, may then increase to the 
greatest iixtent, and ftnaUy de> 
crease and disappear. The princi- 
pal inodiflcations arc commonly aa 
distinguishahle from each other, as 
VI tree from a liUI> or tho latUr 
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from a lake ; fhough clotuls in tht* 
name modifiration, cuiisiiii-rud with 
rrflpcct to caish other, have ofti'ii 
only the rommun rmt'iiibl.'iiicf's 
which exist among trees, hills, or 
lakes. 

'J'ne simple modific.itious are 
thus named and defined : 

1. IMtiiIIcI, flexuous, 

or diierging fihres, exteiisihle m 
any or every din'ction. *2. ('ttmu- 
liis. ('on\ex or conical heaps, 
increasing upward fi om a liorizon- 
ta' base. i*. Strut A widely 
extended, eontiiiiious, hoViisontal 
sheet, iurreasing from below. 

Besid(‘s these simple modifica- 
tion h, there are others which are 
coinpoimded of them. 

■I. t'lrro cum ulus. Small, well 
defined, roundish masses, in close 
honzoiital iirrangenieiit. fi- Cirro- 
stratus. llonzontal or slightly 
inclined musses, attenuated to- 
wards a part or the whole of their 
circumference, concave downw.ird ; 
or iiudiilated, separate, or in 
groups, consisting of small clouds, 
having these characters. <i. Cu- 
muto-stratus. A dense cloud with 
the base of the euinuliis, hut m its 
upper part extended into u broad 
ilut structure. 7. (*umulo-cirru\. 
The ram cloud, or system of clouds, 
from which rain is fallen. It is a 
horizntital sheet, above which the 
cirriiH spreads, while, the cuiuuliis 
enters it later.illy, and Irom be- 
neath. See the uuuc.icrl Plate. 

The t irrus has the least density, 
the greatest elevation, and s.iriety 
of extent and direction ; it is the 
earliest appearance after serene 
W’eather, first indicated h> .i f«*w 
threads pencilled in the air. 
T^cjse increase in length, and new 
ones arc added late«Mlly. 

The process may he compared 
either to veget.ition or to crystal- 
lization ; hut it IS clearly aiiulogoii.s 
to the delicate arraiigeiiients which 
ensue in the particles of coloured 
powders, such as chalk, vermilion, 
Ac. when these are projected on a 
eake of wax, after it has been 
touched with the knob of a charged 
Leyden ph«al. We may consider 
the particles of water as similarly 
placed upon or beneath a plate 
of charged air. Their duration is 
imcexlain, varying from a fuw 


minutes after the first appearance 
to an extent of m.iny hours. It is 
long when they appear alone, and 
at great lieighls ; and shorter w'hen 
they are formed lower, and in 
the vicinity of other clouds. In 
fair weather, with light variable 
breezes, the sky is seldom quite 
clear of stimII groups of the obliquo 
cirrus, which frequently come on 
from lei'W'ard, and the direction 
of their increase is to windward. 
Coiitiiiui.'d wet weather is afieudc:d 
with hurizoutal sheets of this cloud, 
which subside quickly, and pass to 
the cirro-stratus. 

The cumulus is commonly of the 
most dense structure. It is formed 
in the lower atmosphere, and 
moYe.s along with tlie I'urreiit 
which is i:evt the earth. ,A sm.^ll 
irregular spot first appears, and in 
a.H It were the nucleus on which 
they increase. The low'er surface 
continues irregularly plane, w bile 
the upper rises into conical or 
hemisplicrical henp.s. 

Their appearance, increase, and 
disapiiear.ince, in fair w’cathcr, 
arc often pciiodiral, and keep 

S ace with the teniperalurc of the 
ay. Tims they begin to form 
some hours after sunrise, arrivi! at 
their iiuaMuium in the hottest part 
of the afternoon, then go on dimi- 
nishing, and totally disperse about 
sunset. The formatuiii of large 
ciiiiiiili to leew.ird in a strong 
wind, indicates the approach of a 
calm with ram. When they do 
not disappear or subside about 
sunset, but continue to rise, thun 
der is to lie expected in the night. 

ludepenilcntly of the beauty and 
magnificence it adds to the face 
of nature, the cumulus serves to 
screen the earth from the direct 
rays of the sun ; by its multiplied 
reflections to dilfiise, and, as it 
w’ere, ccoiioini/e the light ; and 
also to convey the product of eva- 
poration to a distance from the 
place of its origin. 

'J7tc stratus has a mean density ; 
is the low’est of clouds, its lower 
surface coniuionly resting on the 
earth or water. It is properly the 
cloud of night ; its first appearance 
being about sunset. It compre- 
hends all those creeping mists 
which iu calm evenings asceiid 
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from f!io bottom of volley!*, iu 
sprt* i(liii{' i»hoi*ts, like an iaiuida' 
(lull of Welter. 

'I'liciiirus having inore'i.sod for 
.so, lie- t.me u'u.Uly de'ieeailh, to a 
lov. iT btatinn m the .it!mispht‘re, 
fiiul i>as.-<e .'3 to tlie rirm-ciiunitu'^^^nv 
Till) c’rio stritiis. TIu* cirrci-< uniii- 
I'li is torm<'il from a rirriis, or 
li iini .sin.ill seji.iraU' cirri, iiy the 
l.aveh colLip .iiig into Miui!! round 
isli iiuuist «, in wliuli the tevture of 
111 ■ cinie. is MO lon;:i‘r tl-'- Lmihle. 

This iiiiidiliiMtion lor.Mi .1 very 
IxMiitifiil -sky, soinetinie. exhilMting 
M'liiu-i'o.is doitnii't !■ -li-i ni thebi* 
Miuiil (onneet-'d iIoucN llo.itiiier 
at di.i’erent .illitndi'i. 'I’he cn-Mi- 
cnijuihe, i-, a Mire pmenobti.; of 
i*'<M I .i>.f d t<Mni»er.il.iii-e ; iifrenmnit 
in .i.mniev, .nid attend. iiit on 
Ai.vnii .'.Md dry weatliei . It is 
Ov-( l^ioll.lll^, hut le'<» 

.s"eTi m tlu' ipteri.iJs of sliowera, 
and in muter; it iiiiy iithertua 
jiorate, or pass lo tlio e.rrusi or 
« irvo >.trvtll.^. 

/’■'e < /no sf> r< *Mlts from 

Th * filne.s of 1hi nrros .Miht.iding 
To .1 lioriz rotd posit on, when they 
..ppn.ie)! 0.1 !i other laterally. 
'ftn> r irni and ri l.iti\e position, 
s«. 1 ,1 III the oist.iiK e, treipies'fly 
give i!i.‘ iile.i of .shoals ot It di. The 
Cl- r i-sir-iriis jir.iedes wind and 
1 .'11, wlidse Ml ir or di.st.iiit ap- 

■ irh iiii> le esti'iiiifed fri m its 
.ih.uid.mi e .ind pennant lit e. It 
i.ia\ lui'stly III* .set n in the Iiiter- 
v.ils (it stin-.O'. Tin* eifro-stratiis, 
niii-t trisjiu’iitly and rom'detely 
cNl'Mits Uie pheiioinen.i of t^ie 
sf l .r !‘J.d luti.T h.ilo, .ind also (a.i 
.s'.pMosi d from a lew ohserv itioiis) 
Die p.i.htlu)n and par.eeleue. 
IJ' .lee the priopio.stii loi fiMil 
vreatlr r is coi’ini'julv •liMWu from 
the appisiraiue of the halo. Tii.^ 
didniLt js formed 

hetween the first appe.ir.’.nce of 
the fler>cy lumiuI is and tlu; < oni- 
i»ieneein'-nt of nin ; .ilso dnii/ig 
the appro.ich of thunder sturnis. 
The indi.stinct appiMT.ini e is chiefly 
between bhowvrs of riin, snow, or 
h.nl. A large lofty dense .douil is 
formed, coinpar.ihle fo a mush room 
with a very fbiek short stem. 
Hut when a whole skv is rvowded. 
tilt! .ippearanees arc le.'S distinct. 
The cumulus riabs through the 


tersticc's of the superior clouds : 
and till* w hole, setm a.s pa.sr.iag off 
ill flu* distant lion/on, iiu'.u'nts to 
the faney mountains co\i*ied with 
snow, intersei t**J with tlai k ndjie.s 
aiul l.'ke.* of y.Mter, Vo '’.s, towers, 
A'c. Vv'heii the cuiniilii. inere.ises 
ripidK, .1 • irro .stiMt.is is oitrii 

•.eeu to loi ei .Triiirol .m l repose ou 
I Its .s'liieoit, a. on a riioiniT liii ; 
j while tie* l<>Tmi*r (loud nr.eiMues 
I (Iisei rnihh* thr'ingh ir. I In* cino- 
stiMru. v.ion I). I rmii's di iner. .md 
‘pi ‘.id.s ; V. hil." the ‘.iipesioi* p.irt 
01 li*-- cinnuim esreeds, md p.ib- 
es into ii, tie* hi e ciintiniiing .>s 
hetore, an I the ',)uve\ piofaljir- 
aiic(*s eh rii..in" the-r position till 
they piv' lit l.emselvej liter.illy 
and (1 >w n ( ir.i. 

The ntt»hu\, or cnnioto trro- 
1 the iloinl ot rain. 
Ht*(ore occur >•, the clouds 

iinitoimly undergo .1 chiinge, atten- 
d»*d wjtli iipiM*arai.ces !«ii!,iciently 
oin ions to ei'iistitute a distnift 
uiodifieation. Vefoi/.uiff to Mr. 
Howard, tie* eirr.is is ihe highest; 
Du* eirro-« iniiiiluy M(*(i;{ ; anil the 
cirro nfratus, i uinidiis, tt/nf strut 
in Muee.ssKMi iii'fiw e.n h othi-r. 
'I'lii* nimhiis. which is the re v.]u- 
tion of oloiitls info r.iin, mav lx* 
cou.s, leied ,1 , h:%mg it.s h.ibi* im 
the i*,irth, and itb Miniimt .it t.'iu 
«*nd of iHtj hlire.j 01 curo.st* erown. 
.Sans, lire writes 01 Die very ip eat 
height of clou Is, which l.'om Du* 
de.scnptioii iriiMt he a kind of 
cin<) stratus 111 mottled hedn ; and 
Dalton men' ions, that The ch'iid.s 
ol the m.u'kerel h.'.« k bkyhiMe ap- 
peared ,dmo-( .lb uibtani Irom tho 
iop of high mount lips, as Irom Die 
groiind. Ai ro.i.iiit'. h.ive geneially 
Is •eJid**d mil li hf \otul tlu* t umiili ; 
hut there ar.* rl(*iiJ . much higher 
thill .inv h.Jioo.i . In. e ascended. 
Mr. Sad!»*r ha\ ,, ta it large cii- 
m.ili .seen by Inin, when at a much 
greater eh*v.itiriri in .1 halloon, 
ippeared liki* t.nifill sdvtry bpeckn 
on the ground ; his distauc.e trom 
them heing so great, that they 
app'*ared lo rest on the earth’d 
.surface. 

CLV.SSr.S. A word formerly 
used to denote the vapour pro- 
duced by the detonation ot intra 
with any inllarnmable HuhKtanoe. 
COIkJfl. Coal if chetrrud in tlio 
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Bame manner as wood to c«»nvi*rt 
it into chiirco.il. An olilonjr !» 4 iiarc 
hccirth is prcjii.m'd l»y hc.iti.*g tin.- 
iMrfh to .1 liiiit il.iL .-.iirl icr, and 
pudflliup )t over wit.i clay. Oa 
thi.'., t'u* pieiM's of au- piled 

\ip, ivclnnnp toward out* .luo.liir, 
and those •o toe lower .-tLiat i. .ire 
.set lip on t’ie*r .iiiiteit aii*;!e, 
ho a.s to t<jiicli the fwoiuid wilh 
Die le.ed .lUiiace - po-s ihlc. The 
piles are iit,aa ly troiU .5*1 to 5*1 
nil lies Iroio !) to iC feet 

bro.id, iiml (uiit.i a ir. :,i di) l.> Ittii 
tons of » Oil!. V n ' ill). V of \e»it. 
.ire It'if, re.ic'.iuij^ ihmu i >p to l.oj- 
torii, into V. ui! 'i tile !>uioiii(^ li.el 
is thrown, jnid the^' are liieii 
iiriilliesli.irel\ closed W'llii sio.ill 
pieces ot in.d b .;l Ti bird io. 
'lliiis ibo l.ii.dled lire is loiced to 
creep aloiij' the ijoft.o'i, and when 
th.it ol iilJ fin; vents la united, it 
lines pr.nbi.iHv, find hor Is out on 
ei erv side at once. If the ro.il 
cimtain p\rite.s, the coiub’.«^ti.ui 
" ' iil!i ' to i oil tin m a coiisi.ler.i- 
ble time .iit<T the d.- ipiJearain e 
ot tlie feiioko, to e\liu’ati* the 
salpbur, pert if v. hah Will be 
iotmd in ilov, el's on the .surbice : 
It jt I out <in none, tie' lac is 
eoiered up .-oo.i .itfer the smoke 
di )a])p'’ar,s lie'Tniiiaijj at the hot - 
tool and procei >ti.i.tn.ili> to 
the toji. in .'ij. till, 01 70 hoars the 
tire ji . in j;eiiinMl cimijilet i> i o* 
ve”. d \,it.i the a-h •« ot el».ir tor- 
iii'nly iii.n,e, and in li or 14 u.»ys 
the I oke in.ij be leioo.'ed lor use. 
Jii 'ihis way ton ol lo.ii; coiii- 
aaoolY proiiecei iioni 7.»;; to IHM) 
poiuubi ol I oke. 

In this Wav The vola^de products 
of the co.il, however, w hii h might 
be lurni d to g.'od iici i int, aie 
lo.-if: but .some ye.irs .i^o, Lord 
Unnileiiald coivn e, c.l uni canned 
into eilei I, .i pi m lo.' thoui. 

U’) biir..i'i,i: thi i.i.i' ill .1 1 inge ol 
Jrt or vl'J stov'-s, with .is little acfes.s 
of .nr .!s nir'v be, at llie bottom; 
and uoiidiicUng the rmoke, through 
proper liori/oi.tal tiinnel.i, to 
Cfipacioii.s do a* taimel 100 yards 
or Tiiure in leiigtli, iniilt of brick, 
supported on bnock arches, and 
covered on the lop by a hhallow 
pond of water ; the bitumen is 
ei;iiden.sed in the iorin of tar : 120 
tona of coal yield uJjout 3^ of tur^ 


though some coals are said to bo 
so biluiTiiuuas a.s to atlurd i of 
rlieir weight. P.irt of the t.ir is 
iiispi.s ..iled into pitch, 21 h.irrels 
oi AvJiJ. h .ire unde of i.’S of tar; 
jiiid the vol.itile parl.s <iri-ang m 
this proce-*-! .ire < oiidensc-'i into a 
v..rnish, u.sed for iniMi'g with 
coJoors for nut doiir p.iirii .ii<v < liii'lly. 
A ipi.intiiy ol .miniMiiia too is col- 
lected, and used b-r inakijig .sal 
atiimoiMac. d'he cak. s thus made 
.1 e iiki* \i'.e rtf .s ini-riar (iii.iiiti. 

iniN t i* (iiv'aied into 
blown and Id n k. I he fon ier, 
s.nii! u.iies c.ille.l v.'ood i o.d, is 
r l.iedy liunnl in diliu i il gioiuid. 
U contains besidi's cli.ir' .-iU and 
i.itiniK'u, \ eijct.iljli' pii ■i-jcl .s, .I'l I 
V Mia us 111 -vi'get.dib . p. an illy 
de. (OtijiON.sl, V hM ii jii.vi k I'le c: igni 
ol th.s l.niu ot cn .l. 

Woodio.il or br.iwn I'oal is .in 
.illuiirii prodiutiou; i; i . t- imd in 
low .situaTi.iii sun* .ip.o* > i to 
luive been loniu d <»l he.i s ol ;re s 
buried by luiiiid lU.J-is under Ir'ija 
of il.i’,, .saui, or ,”‘;e 

wooily parts h.*\e j rei. » .'y u n’l. . 
gone a ceriaui degree i.*- %eg'-t Me 
ier.aeut.iiiou umler t!ie pi . i.r • 
ol tlie iiicuinbeiit e.irtlr m .^l•'rl)y 
winch lhe\ b.iie bi eii carb i.i' ed 
and coii>-olidatei(. In . 'unc .sp.ui- 
laeiis of ilii.s coal, the itjet.ib:* 
fibre or gv.iiii i.s pi r. i ptii/Ie in one 
part, uiid the other is n-dm ed t i 
muieral co.d. 

Wood to.vl i; foimd ni tunisider i- 
hie iiiiautitie.s at hoiey Jle.uli lUri, 
near Kxettr. t-b'ver.d bt il . r;f i oal 
.ire nep.M.ited by .str.it i of i l.iy 
.iiid gravel; the lowi.st is 17 leet 
tiiM k, .lud rests an .t bevl of (kiv, 
under which i.s sand reseui'ilincf 
sea s.^nd. Tlie coal in cunt.ict 
with th” cl.iy hris a brown lolour, 
and appears iuLeriMi\t wit'a e.irth. 
In otlur parts tue buiuiKc ol the 
eo.il undulate, and leseiuUlo the 
roots of Uve.s ; in the itiuidlc of the 
lov.'est .stiatuui the coal is more 
compart, and is of .i black, colour, 
aed ue.irJy as he.avy as common 
coal. It is supposed that the spe- 
eh‘s of wood of winch Bovey coal 
was formed, is iir, as stumps of 
large hr trees, fixed by their roots 
in the ground, may be observed in 
the viciuity. These trees word 
probably deposited by euccessivo 
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inundations, \irhon the higher parts 
of the country were covered with 
priin.rval forests and peat tnours. 
A great repository of this kind 
of coal exists near Cologne : it 
extends for many leagues : it is 
fifty feet in thi^kiiesi, and covered 
with a bed of gravel from twelve 
to twenty feet deep. Trunks of 
trees deprived of their brauebes 
are embedded in this coal ; which 
proves that they have been trans- 
ported from a distance. Aiuta 
which are indigenous to llindostaii 
and China, and a fftigraiit resin- 
ous substance, are also toiuid ni it 
In wood coal, we may almost 
seize nature in the fact of making 
coal before the process is roni- 

} >letcd. >n some peat moors the 
ower beds are compact, and ap- 
proach nearly to the nature of 
coal ; and it is said that peat has 
been discov ered passing into mine- 
r.*!! coal, lliesc lormatiori.s of coal 
are probably of more recent date 
than common co.^!, though their 
origm must be referred to a for- 
mer condition of the globe, or to 
some grand catastrophe which 
has brouglit to northern latitudes 
the veg«'tablc productiona o\ tropi- 
cal climates. Cr.mtmg the vege- 
table origin ol coal, we shall have 
no dilhciiUy in accounting fur nn 
accumulation of carbon suificient 
for its formation in every tiistrict 
where coal has been discovered. 
Ill the early ages of the world, 
the greater part of its surface was 
a dreary solitude covered by vast 
forests, and by marshes and p«vit 
moors, which were const^iufly 
accumulating vegetable matter. 
This might be carried ‘ away by 
^rcat inundations, and deposited 
Ui hollows which formed tempo- 
rary lakes ; as these became dry, 
the vegetable matter w'lnch lloateit 
on the surface of the water would 
be left on the ground. Before 
fresh vegetable matter was formed, 
subsequent inundations might co- 
ver the former deposition with 
beds of sand or clay. Other de- 
positions of vegetable and earthy 
matter might follow in succession, 
and hll up the hollow which for- 
med the temporary lake. 

The greatest dimculty respecting 

Ibe origin and formation of coal 

m 


strata, is the regularity with which 
they are arranged, and the fre- 
quent succession of thin strata or 
lamiiue of coal in the same coal 
field. These are too thin and too 
regular to be formed by large 
vegetables, except in a state of 
perfect decumposition. They may 
have origiiiiitcd from aquatic pluiita 
or niossi-M growing in the place 
after each iiiiiiidation. In most 
coal fields there are thin strata of 
coal-Miiut or ciirbon.u'oous and 
orlnT particles interniixt, which 
SI eni to favour the opinion of the 
torinatifin of coal strata by suc- 
cesHive inuiidiitious ; their subse- 
quent consolidation may be leas 
diilicult to cfM! :eive. 

By veget.ible fermentation and 
compression, and by the evolution 
of heat from botii the>e causes, 
llie V ariuus strata may litive conso- 
lidated. And if, with the Pluto- 
iiiats, w'e admit the action of cen- 
tral subterr.anean lire, it may also 
have contributed to the more com- 
plete de.struction of vegetable or- 
ganization. 

i'ressure and time alone may bo 
sufficient TO produce these ufiWts 
partially, as is proved by the 
complete coiisolidatiun of loose 
ifiateriHls li‘ft in coal mines when 
the supports are removed and the 
upper strata sink down. In a few 
ye.irs scarcely a trace of former 
olierations remains. In contmn- 
plating natural causes, we are too 
apt to measure their power by tlic 
results of artificial processes, and 
by observations continued for a 
short portion of human life. The 
substances found in tbe neglected 
ve.ssels of the chemist, often prove 
to us that changes in thu physical 
properties of bodies aVb eilected by 
time, winch it would be impossible 
Co imitate in common experi- 
ments. 

Mineralogists have enumerated 
many different kinds of black coal : 
several of these pass by gradation 
into (‘ach other in the same mine, 
'ilie most important varieties in an 
economical view are the hard 
coal, like that of Staffordshire, and 
bitumiiiotts or caking coal, called 
in London aea cool. Black coal ia 
composed of charcoal, bitumen, 
and eagthy nutter. The latter 
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fotiDA tlio anhofi vbich rcinaiu after 
combustion : these vary iu pro- 
portion, m diflereivT coals, from 
to near ‘20 por cent. The propor 
tioii of bitumen varies from '2U to 
■10 per ( c‘ut. au<l thu charcoal from 
40 to more than HO per cent. The 
most coiuinon repository of coal is 
argillaceous samt-stoiie : it is never 
found iu chalk, or roe stone, and 
very rarely in lioic-stone. Coal 
I'xists in strata, which vary in 
tliicknes.s irmii a tew inches to 
severdl yards. 'J'he strata arc ol 
limited extent : they occur over 
each utlu:r, sepHrated by strata of 
clay or stone. The series of strata 
cxintiiig in one situation is deiio- 
iiiiriattai a i:o:il held. Each coal 
held has its peculiar scries ot 
strata that appear to have no con- 
nection with any other: hence 
they are denonunated by Wemer 
** independent coal formalions.'* 
The (tirterent strata winch accom- 
pany coal, consist of beds of clay, 
some of wbicb trequently conthiu 
Iresb-water niiiscle-shells, beds of 
snnd-MtoQc of various qualities, 
argillaceous slialu colourud with 
bitumen, culled coal sbclA loose 
stones culled rubble, uinr strata 
ul iron-stone. Many «•* these 
strata abound iu vegetable im- 
pre^:dons of ferns, .ind of other 
plants which arc either unkiiowu 
genera or belong to tropica t cli- 
iii.tter>. 

ilu; did'ereut slrat.i under a bed 
of coal are frequently siiiiilur to 
the strata over it, and the same 
fierir*. m <ii;aiii repeated under the 
loe'f ' beds of coal. Sometimes a 
Muglu lied of .stone ol va.st thick- 
ness M^‘piitMles two beds of coal, 
lu other insbinces only a very 
thin stratum ot sh.Ue or clay lies 
between coal beds. 

NunieiMUs beds or seams of coal 
occur in one coal held, but very 
rarely more than tlin e of these 
are worked. Tho thickness of 
coal seams or beds varies from a 
few inches to several yards ; but 
rack ot tlieso generally preserve.'* 
the samu thickness throughout its 
whole extt'ut, wln-n not broken 
by dislocations sf the strata, in- 
stances to the contrui^ sometimes 
0 <'ciir, ill which the same bed will 
be narrower or wider, and some- 
105 
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times divided by a stratum of iii- 
combu.^Ahle earthy m.itfer, in dit- 
Icreiit part* nt it.s course*. Few 
teds of coal are worked to any 
great depfh which are less than 
two feet in thickness. The stratum 
lying over a bed of coal i.s called 
the root, and the .^ti'<iiuin under 
it thu floor. The facility of getting 
coal de]ieuils very mucli on the 
compactness of the stone which 
forms the roof, not only on ac- 
count n( the security fioui falling, 
but tor keeping out the upper 
water and pia-serviug the pit in 
a dry state. The great expense 
incurred iu siipporrnig tlu; roof 
when it is loo-sey frequently pre- 
vents a ralimble tied ot coal from 
being worked, or absorbs all the 
profit. In some situations thu 
rotif is indurated day, iniproguated 
with bitumen and pyrite.s. When 
this f.ills down, and is intenuixt 
M'lth water and small coal at the 
bottom, it rakes fire f<poutaneously ; 
on wliich accoiint tin; miners close 
up the space niUi clay where the 
coal has been worked, to prevent 
the access of air to the combusti- 
ble mutter. kind of day is 

called * fine,’ it is coinvnon in tim 
Ashby de la Zoucli coal field, ami 
iu iitaflordshire. — Coal strata uro 
frequently bmit in concavities, 
resembling that of a trough or 
basin, dipping down on one side 
of tho held and rising on the 
othei. 

In the gre.at coal field in South 
Wales, the strata are arranged in 
this niuniier over an extent of one 
huiirlred miles. At tli.* Clee Hills, 
in Shropshire, the breadth of some 
of the co.il fields is not a mile. 
At Ashby Wolds, in Leicestershire, 
in the central part of the field the 
uiain bed of coal is worked at the 
depth of ‘i-lO yards ; but by the 
bending and rise of the stiata, the 
same bed comes to the surface 
about three miles distant. The 
depth of coal strata is very diffe- 
rent in different situations, and, 
from the incliniitiou or bending of 
die strata, differs much in the same 
district. Some coal fields extend 
iu a waving form over a district. 

On the oastem side of England, 
the strata generally decline, or in 
the miner’s language, dip to the 
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aonth-on^t p^oiut: on ttio western 
side, till’ Ptratii Are more* fivipiently 
thujAMi inif. ih.i'iri’iit aiut opposite 
dire* t-oi.s 1»\ IauiIs nr dykes ; the 
iV.ii.’tiire'i 1.1 I’iis kind, aie filled 
wiiUrliiyor stones of \a:ioiis do- 
se :‘’plioas. 

Ill some inseirrca the coal strat.i 
are n dovii nv i.iised on one 

Side oi ii fl 'ike lain e than 159 vavds, 
ami the miuer .liter peiietnitnif; 
tliiougli It, litslead of iiuduic^ tie* 
fc.nne lo.d aR.iiii, meets with beds 
of [?tooe or I l iy on the other side ; 
hence h'' is ireiiuently -it a loss 
bow to proct ed iii s* .in hmg tor the 
cod which n C’lt oti'; on which 
aeeonnt * u< Ji d>ktM are eelled 
fault ]f the •^H.-lnni ot stone he 
the same as :ii.\ ot the 
All'll ii were senk through imnaking 
the pit nr .h'ltt, U prij\.s th.it the 
bed ot « n d is t.irown dnwn on the 
side of the faid*", ..nd he eaudelci- 
nnuo the ev<u;t di^t.^iue L<*nveen 
t’lUt str ituiii ind the coal lie is in 
search of. Jhit d the st »ne is of a 
ilitreveut kind to any whnh a\,is 
above r!ie loal, he nny be cerLiin 
that the .stii'r.ji aie r.ii.srd ou that 
side, b.it tJ wlat (Ustaic<* can 
only be ascert„ined by tri.iJ, if the 
under .strati ot the i u il bed hate 
nut I'c-eii prf A lonsly perlorated. It 
Ireipieiitly li.iiipen.., however, th.it 
t’..o or more sliata of stone or 
sU.d*', at diHerent depth.s, are ao 
siiiiibir 111 tlM'ir q'Mht> .aid ap- 
peal an.'’e that it is impoHsiole to 
distin;:iii.sb them : in siieh ea.ses it 
is necess.iry to perfor.ite the stra- 
tum to uscerlain its tbiekness and 
examine the quality of the strata 
above or below it, by Aihich its 
identity Avith any known stratum 
may generally be .iscertained. ’JTie 
manner in Avhich the str.ita nro 
inclined toAvavds the fault will also 
determine whether they are thrown 
Up or down, provided tiioy .irc 
not slnttcred Avln-rc they come in 
I'ontict with it, At'hich ia frequent- 
ly the CMC. Each bed of * oal in 
■i coal field has certain cliarartma 
t»y wtiirli it may be known to be 
the same. Its thick iie.ss, and the 
;)U.ility of tliu roof and floor, with 
that of till* upper and umler strata, 
yciicrally serve to identify it, 
though it may sink deeper in one 
place th.iTi another, and vary lu 


distance from the surface 500 feet, 
fhe deepest coal mines in KiigJand 
.ire thoie in Noi tlininliiTlaud .ind 
in the county of iJiivham, snin** of 
Avhu’h are winked ipore than 500 
yarns below thi’ liprtVce. 'I'lie 
thiekist bed of I'lirrii.-h coal of .iny 
coiisidei >b!i’ extent is the ui.iin 
cii'iI in Si iJiijriNhire, vdiii li is 30 
teet. Tie upper, Uiwi'r, and iiiul- 
dle pai fs of ttie bed d.iU r in qii.i- 
htv. Ml. heir, who ba.s written 
.111 interesting iw. o.n'.r ot thi* miiie- 
i.’logv of the s iiitli'd Statlbnlshire, 
•. IAS tli.it tbirti’i’ii diiterelit knuirt 
of coal oci nr over e'cii othiT in 
tins bed; the nppernn a , winch i.«i 
cfimnact, senes as a roof in get- 
tj*ig the uridi r co.it. I lii* niiiiii bi-d 
ef 4 oal in the Ashhv «Ie la Zmich 
4 o.il field i- 1.1 feet thu k ; (he npjier 
.md bnviT se'ima of this bed also 
vary in ipKility, and fbetop senes 
as the roof, bomg nior4‘ cnrniiact 
than the str.atiim 4»ver ttie 4*oal. 
Few beds of coal in otlu-r parts of 
Engbuul or in Wales exceed from 
six or nine feet in thit kness ; hut 
a diilerenoe in the qii ihty may 
geiieraUy b4' observei! in tin* 
uppc}r,uo\ver, and middle parts of 
tin* same bed. .\ cnrions fact i.s 
stated l)y .Mr. K<‘ir re.speetinff tlio 
inaiu coal ot .St.iHordshm* -iii one 
.situatiun the upper part of the bed 
fcpar.itcs fioiii the low’er, and 
rises to the snrf.irc, or croji.H out. 
U is at tiist divided by indurated 
cl.iy lulled bind or chinch; but us 
llie distance beconies wider, the 
intervening stone grows h.irder, 
anil Avill .strike lire AVith flint. 

Coal str.ita, beside the rooro 
conmiou dislocations by faults, 
prej.4’iit remarkable contortiens 
A\ hub it would bo ditRciiIt to ex- 
pl.iiu, except by admitting a lati ral 
fuict: which lias conipre.ssed tbein 
into a zig-zfi|? form. Jn some in- 
stances 0114' p.irt of a stratum is 
iiH'liued, anil the othi'r p.irt verti- 
cal. A curious fact of this kind 
may be seen in a small coal field 
ui'ar the town of 'vlancli ester. 

There is more than ono-third of 
England, in A\hich all search for 
v.iluable coal Is llsole.^s : the know- 
ledge of Ji n4*gativ e fact becomes 
important whi-n it saves us front 
loss of time, expense, and dis.np- 
pointmeut. 
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Co,il fitrata arc frcqcontly .ir- 
comp.'.nied by ihiii nfralaof ;l f oiii- 
pact iir|^ill.ifi' 0 !is stinu*, roinbmcd 
■uitli the of iron i aiU-d ircti- 

stoiic. 'I'liis 8ti)!tc h.'.s a dark 
biciwn or grev « olour : it is about 
lliici' tinicM bc.iMcr fh.iii an equal 
bulk of water. If it be of a fjood 
euality it >u Ids more than 3(» pi-r 
ceiif. of imo In r>uuic ui the beds 
ill el.iy o\er eo.il riet icbed nodules 
ol jvoU'St.nie ov^cur, ^\huh are aL-.o 
SiiieUt d till' iron. 

rii<‘ ^as( f“\feut Mini importance 
of oiir irnn-\sijrks are weil known, 
but theii ef>t iMi.-hiueiit is of ns ent 
date. l''onnf rly uiir foiiiidrieM w'erc* 
on a dhuiiiiitn e scale, and wood 
or eh.ir<*oal v. as the only fuel ein 
pIoM’d ; liut in the present rulti- 
>at< d sl.ite of the country wood 
t'ould not be procured in reqnisiti* 
quantity. The exti‘UNi\<* iron- 
works of Mc.sars. Verrartay in Staf- 
fordshiri' are haul to eousiinie one 
1iu<ut.and tons ol fuel per week, 
’i’lie .ipplieatioii of coal <ir cokt* to 
llu* hiiudtiug ot iron is aiiioiig the 
most \Lsetul of niodiru improve 
iiients ; but it is only .•ome kinds ot 
i’ortl tb.it are proper for the pur- 
po.s<‘. Jn.it U'litiou to this ein nni- 
titiiiice linb tvequently led bindi'd 
llroprietors to gre„t unpiolitabh* 
evpeiisc. Finding iron-atone aiul 
coal in .almiubmce upon their 
cst,at<*s, they l..»\e e iustrurted fur- 
naces amt otlu r iiiorks at .i <-oiisi- 
ilerabli* co't, and b..ve iound too 
laU- th.it Hie < o.il, b<iwe,u'r suitable 
domchfic or other uses, w.it» un- 
fit to make inm ».f a mai kefable 
quality. 'I'o make good iron from 
till* best iron-stone, it is lueessary 
th it the <'o.:l .shnu'd be .is free as 
jiMs^iliU* from eveiy siibst.ince w'ltli 
whnh siiliihur is eoni.’oned. It 
Should posM's.i the projierty of 
forming a h.ird coke or ein^'.er ; and 
if it ha. e the qiialit)' of I eiiienfiiig 
or e. iking, it is the more i.tluable, 
as the small eo.il e.m be used for 
thi* purpose of rokiiig, which is 
iriujueiilly W’asted where it does 
not possess this qiiahty. 

From the inelin.itioii or bending 
of cosl s/iMt.i, they always rise to 
the surface in some parts of their 
cxnirse, andw'oukl be visible if not 
covered by 80^' or gravel. In tlio 
iuter8ert.m"i xonued by 


[ or I/y aceidrntal fraeturca on tho 
.sides of bills iii a district, the na- 
tiir<‘ of the htr.il.i iiiiiy often be 
deteruiined, and hliould be ascer- 
t.niied belore any e^pense be in- 
curred in boring or sinkiu;'; for coal. 
U lieu this is dont . .i proper station 
should lie elioseu ; which requires 
giv.it ludgn.ent, otherwise it is 
posHibh- to bme or sink to great 
oepllis, .lUil miss a b« d ot eo.il 
wiiieli exisLs %eiy m-ar the place. 
Ill most siluiiti. us it IS i.etter to 
se.ireb for loul, a.-i i!ei-p as c.tii be 
doiiewitliom expensive in.lflnnery, 
by sinking :i well in jin lerein c 
to boring. Jjy' sinking, a deci.she 
knowledge of The n.iture and 
thickness of the str.it. v 1..111 bo .t.s- 
etM'tiuued as f.-tr as you desLciul, 
which c.in only he imperlt etly 
known by Loiitig; for the latter 
mode is liable to gre.it uium tciinty 
of result, from bendings or slips of 
the strata. Itesnli the luieer- 
f.iiiity of the Tosiid.s, tlio grossi'st 
impositions are Mimet lines prac- 
tised to answer juti-rested pur- 
poses, and induce projinetors to 
continue tho search wliere there is 
no rcMson.iblo prob.ibility ol mic- 
ces». W here coal strut i come to 
the snvt.ice, they aie geiiei.illy 111 
a soft decomposed stite, and lutcr- 
laixt witti earthy luattir. They 
fiequeiitly present no rippearance 
of 00.1 J, but the soil may be ob- 
ser\ed of .1 d.irker colour. The 
real quality ot tin- coal cannot bo 
ascertained, until it 11. found below 
111 Its nutiir.il uiuu'coaipoued state, 
l)ing between two regular strata 
ot stoi.e, or iiidur.ited clay, la 
general it is i>!>.-.ei ved, tii.'it tho 
same bed luiproic'^ in quality, us it 
Milks fteepur into the e.irlb. 

CO.\li (lA.S of the Jiighest 
importance, from the heautiful 
light whuli it yields, witii w’hieh 
the iiietropoiis and mo.st of the 
principal towns are lighted. 
It is now in use in tiermuny and 
Hussia, and steps are taking to in- 
ti-odiirc it on a large scale into 
i*.iris. When co.ils an* burning on 
the lirt*, we see tho stre.am shooting 
out, and iiiflamiiig when a light is 
held near it. To obtain gas tho coals 
are enclosed in iron retorts, to 
which heat is applied, tho gas rises 
up iu tbo retorti and is node to 
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pafls through water and other !tub* 
HtnncM to free it from impurilies. 
It is collected in a gsiooTueter, trurii 
Mliich it is transmitted b> i^ipcs 
whatever distance it may be re 
quired, with the sauu* lucility as if 
it were water from a reserioir; 
indeed with greater ease, as the 
level of a reservoir of watt r miukI 
always bo higher tbau the place to 
w'hich water is eoudm ted ; but 
from the buoyant > and lightness 
ot g-is, it will ascend to an> height 
to which it may be doir.iblc to 
conduct it. 

The gas produced from eo.il is 
chiefly the caiburelted liydrogeii 
gas, which consist', ut carbon and 
hydrogen, cheimcally I'niiibiiied. 
This'is, however, by no mean., m a 
state ut purity, but is tails the pie- 
ctuiiiiiiaiir g.is 111 tht‘ mixture. Ali . 
^cciiiii thus ilistingiiishes the Set e- 
rai vuiieties ot coal gas : — 

‘‘1 hate never nut with any 
coal gos consisting of pure carhu- 
ret It it hQdroiifii, It has always 
X>ro>ed, 111 the tusis where 1 had 
ail uppurtinnty of i‘X,uiiiuitig it, a 
imxtiiTe of e.uhuretted hyUrogeti, 
carbonic oxide, uud hydrogen gas, 
the pruportioiis of which vary ac- 
curdiiig to the nature ot the coal 
and ut the process. V\ hen the 
liciit IS applied suddenly, .iiidwhcii 
it amoiiut!. to a good red heat, the 
]}roportiim ot carburetted hydrogen 
IS gie.itest; jmd when the he.it is 
low, the portion of pure liNdrogm 
IS gre.itevt. Dlcli.iut gas and siih 
phuretted hydrogen .ire, probably, 
likewise present, though in siuall 
and variable quantity. 'i'Jtere is 
aiiotlicr circujii''taiice eoiiiiected 
with tins gas, wliu h has not lutlierto 
been noticed, but which must h.ive 
aoiiie lullueiice upon the light 
which it yields, t'oal gas has 
always the very same smell as the 
oil nr naphtha which coal yields 
W'heii distilled ; therefore, it ob- 
viously contains a I'ertHin portion 
of naphtlia mixed with it, in the 
state of vapour. When naphtha is 
put lu contact with a quantity of 
coirnnon air, or indeed of any gas 
whatever, a portion of it mixes 
with the gas, in the state of vapour, 
and cominuiiioates to it the pecu- 
liar smell by which it is distin- 
guished. Gas thus contaminated 


by the vapour of naphtha is not 
ea<.ily puriheil. It may be allowed 
to reiii.iin in cuiituct with wafer, 
or even passed through Water, 
without losing any of the naphtb.i 
vapour. 'J'he qiciiitity of this va- 
pour cuiitaiiied in coal g.is depends 
upon the toinperature of tlib naph- 
tha and gas, waeii pliu;ed in eou- 
tarl. At the teiujierature of 
the bulk of air, when placed in 
cfiuUct with nuphth.i, is mcreused 
3 per ct ni. I tiud that the specific 
gravity ol vapour of naphtha is 
tliat of coiiiuioii air being 1.00. 
i 'roui this, it will not be ditlicu t to 
determine the quantity ut iiuphtlia 
witii which coal gas is usually con- 
tauimaU‘<l. ()iit‘ volume oi vaj^our 
ot uaphlb.i, tor conqilete coinbns- 
tion, reqiuies r.itlier more tliau 
*i.4 volumes, but not quite so much 
us volumes ol oxygen gas. As 
laiburetted hydrogen gas, carbonic 
oxide, hydrogen, and oleliant gases, 
are all destitute of smell, and as 
coal gas has always a strong smell 
of iciphtlia Iroiii which it canuot 
he, or at least has iu‘vei' yet been 
deprived, 1 conceive that the 
presence of the vapour of naphtha 
111 >t will not adiiiic of a doubt.*' 
Jir. Thoiusou has discovered a 
new compound iullaiiimahle gas, 
and has called it, from the nature 
ot its constitution, hydrogurctUil 
varUutiv oxtdr. Its specific gravity 
IS .1113, that of cuiimiou ;ur being 1. 
It is nut absorbed nor altered by 
water. It bums with a deep blue 
llanie, and detonates when luiiccd 
with oxygon and fired. It is a 
compound of oxygen, hydrogen, 
and I'firhun ; Dr. ilioiiisoii consi- 
ders it as being three volumes of 
carbonic oxide, and one volume of 
hydrogen, condensed, by chemical 
cunibmatioii, into tliree volumes. 

fi&Ai rt at ion s on the pi oducNon of 
coal gr/a.— 'I'lie mode of lighting 
Htn-ets, houses, Jt.c. with gas from 
co.il, IS uu invention of the nine- 
teeiitli century. We all remember 
the dismal appearance of our most 
public streets previous to the year 
1810 ; before tiiut time, the light 
allordcd by the street lamps hardly 
enabled the passcMiger to distin- 
guish a watchinuii from a thiet, or 
the pavement from the gutter. The 
case is now ditierent, lor the gaa- 
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Innips ufTord a light littlr i.ifrrior 
to day-light, ajul the streets are 
coii!«i.‘<iUL*iitly ducstod of many 
terrors and dUagrccahlus, toriiieily 
borne with, becaubo they were 
inevitable. 

The pas with which these lamps 
are su)iplied, is not generated on 
the spot, but in many cases, at a 
very gre.it distance. For thi' sup- 
ply of Bi^veral districts in London 
and other towns, the g.isonieter 
and other apparatus for producing, 
and purifying gas from con^s, are 
sitiiatf'd ill some conieiiieut place, 
from wlieucu the gas is coiivi*yed 
ill metallic pipes to the bunps 
wJiere it is destined to undergo 
coinbustioii. 

We shall here describe the mode 
of preparing gas. The coals are 
introduced into the cast iron retort 
or cylinder, which is placed on its 
side ill the furnace. The retort is 
then clusi‘d by an air-tight metallic 

{ date, which is fastened to it by 
lolts and nut-screws. Tin* lower 
part of the retoit is preserved 
from the action of the tire by a 
larger half cylinder of cast iron, 
enclosed in briclt-work, placed at 
some distance below it ; by which 
means, the heat is more equally 
distributed to the pit-coal. 

cast iron pipe proceeds from 
the upper side of this cylinder to 
a cast iron receiver, which is situ- 
ated at the bottom of the well in 
which the gasometiT rises and falls; 
in thi.s receiver tiic tar and other 
condensililc products are I'ollected, 
and are extracted from time to time, 
liy means of a pump aifixed to it. 

From the top of this receiver 
proceeds another iron pipe, which 
ri*.iches to the surface of the water 
in the well, but which is inserted 
into an air-holder of about 18 inches 
in diameter, and two feet long, 
made of iron. The lower part ol 
this nir-lioldoT m pierced with 
holes, which serve a double pur- 
pose, first to divide the gas into 
several small streams, and thus to 
render it purer by washing it as 
it pas.ses through the water; and 
secondly, it serves as a reservoir of 
gas, from whence the tar receiver, 
connecting tubes, and even the 
retort itself, may be filled with 
gas whenever an absorption takes 
10 !) 
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place, by the retort bidiig cooled, 
or otherwise, llie gas is dischargc'd 
from tliis air-holder into the gaso- 
meter, which is suspended over 
tlie well, and rises and falls tliere- 
in, being balanced by two weights 
passing over pullies. This gaso- 
meter is made of wrought iron 
plates, lilted in the seams, so as to 
he iir-tight, and wi;ll painted both 
within and without ; it has an iron 
pipe made fast in the centre by 
means of two sots of stays, one at 
the bottom of the gasometer, and 
the other at the top. An upright 
pine, fixed in the centre of the 
well, passes up the central pipe of 
the gasometer when it is depressed 
in the well. The gas is pre.sscd 
out of the gasometer through a 
row of holes at the very top of the 
central pipe, into th.it pipe, 
u hence it passes into the centre 
pipi> of the well, which is con- 
tinned across the well, and up the 
side, and from thence is branched 
out to the lamps. F.ach of these 
lamps will couHuine about six cubic 
feet of gas in an hour. They are 
composed of two concentric tubes 
dosed at the bottom by an annular 
plate ; ^he gas is introduced be- 
tween them by a stop-coilw in the 
side, and emitted tor coiiibiistion, 
by H row of holes in the iiuiiiil.u* 
plate which connects the two tubes 
•it till* top. To assist the combus- 
tion, the current of air tliat glasses 
through the inniT tube, it* directeil 
ag.iinst the flame by a button at 
the end of a w-ire, whii h slides up 
and down the inner tiilie *. and tliiis 
the button can be placed at any 
required distaniui from tin* upper 
orifice of the tube. Thi.» current is 
al.so determined from the fl.itue, 
by the upper orifice of the inner 
tube being enlarged. A ghtss 
chimney is also used, which is sup- 
ported on an annular plate, pierciul 
w'ith holes to admit the air to thu 
external surface of the dame. 

As soon as coal gas c:ime to be 
extensively applied to tae pur- 
poses of street illumiiiattoii, and to 
domestic use as a substitute for 
lamps and candles, it became an 
object of great importance to the 
proprietors and managers of the 
different gas-v/orka, to ascertaiu 
witli accuracy, the quantity of gaa 
Q 
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e\pomlriJ, in proportion to the nniu- 
bi r of jcl ^ or biirtu'rs mtulc ii->r ol. 

Tlif roiuliiKHia ot .in\ 

opp.iiMtus tor thi.s poipu«<c ail*. 
tli.it till' pro'^MU■^• on tin: uUili- 

p.is.suitr liir(iiii;li till* iiii'.isiiii-.-, 
^ll<llI at till ti lu s b‘.‘ iiiiiionu : ami 
tJi.it it Kli.ill it j;isti‘r tnily uli<*ii 
that pi <*.s.‘iurL' li MTV .siii.in, aiiil 
wlu'U thf laiTciit ol g.is i" M-i\ 
Ici-hU*. 

'I'ho lit St g.is-iuclor was i onstruct- 
cil by Ml. Cli'gg, .iml i- si (mod 
to tlu- iiivciitor liy .. p.itoiit. It 
consists, «‘«.'OUtiallv, of .i i>limlor, 
UiMilcd into toll", ( iirlu.scd .(in) 
ri'^iihnig in <iu niiii-r ovliiid. i, 
Mliioh is loss tii.ui]iiU hiliMi v itb 
M.itor. I’lii* .-.f. 4‘:iti r.» 1 iti r.ill% 
tlinuiffh tile poriorati d into 

th.ir roll of till* iiaii-r c^IitkUt 
V. Imh h.ippoiis to bo lUMro' t 
tlio sij.f.oo of till* w.itoi. It uis- 
plai cs the ilmd (loin tins toll, 
ron'.oiiuontly d(".tio>.> tlj“ Kjiii' 
libriniu 111 (!io (jlmdcM*. «uu1 c om- 
niUTU(Mto.s to it A rot.itory motion. 
>\ lion tlio nil, so tilled with pf.is, 
lias iiiaib’ lu aih halt a revolution, 
it (oiiKs im,4ui 111 rontact vinh 
tlio w.i^or. n hirli forro.s the ga.s 
out of the roll into tin* oxtriior 
c>liudoi. ii'om nlnili it pa.sM*s 
into the roiidm tiojj inpos. X 
tlaill of clOlk-WOlk l.S Jll.UIll .so Us 
to iiRjstiroadi ici obitioii ot (lir 
iiiteiioi c^lllld(’r; an. I tlir iidu 
Conti'Mt.s ol tills bring ktioun, oJ 
course the w boll* ipi.intitj of g.e 
p.issiiig tliioiifrh till' iiMi'liiiio 111 
a given Imu' i:» aacert.uued. 

Mr. Maliiiii's g.ib-metrr is con- 
stmeted on the same geneial 
prinripie.s, but MiUi .siirli iiiiprove- 
liieiita, •j.s iiidiircd ihe .Smielv 
of Arts to co.itei' ou linn .i liigli 
hoiJOi.Liy reward. 

Ml. l*ecksi')n, who has paid 
much iitti iiTioii to the x^’^'oiluctioii 
and romsuaiiitioii ol g..s for illu- 
loinatioii, in his work on tins Mib- 
jert, divuli'S coal into tliree lias- 
es. lu order to give the reader 
n just idea of the qu.ilities of each, 
here transcriin: Ins remarks 
upon each rhiss, lUid subjoin table.s 
drawn up by Mr. Acci'in, ol the 
quantity of gas iu cubic icet wliicli 
may he proiluced from a chaldron 
of 1 rh 'ety. 

“ Ciwls of t/ie first p/ojf ••Sudi 


coal', as .ire chielly composed ot 
bitiinii r., .ire to iv i uiKsidei ed 

.IS bi leilgiug to tilt I. .•■>'. Ci.ls.'i. 

“ riiis rl.i‘.-.;M(s liglit uilliout 
dillii nlly, .lud l.mos with a briglit 
..lid >eJl.JwS’li white bhi/i uurnig 
the wholi' procos.s ol i .mihu aio.i. 
The, do .loL r I'.e nor ie«^i.',ie 
sin/nig, M. itlii I ilt» llii'> pill .nil' 
ruuliT-., hot aie reuiired (o white 
.l.iii". ('i).il-. ot tins chi .s aie 
•ipt to throw odL .spliiirer.s wliil.t 
ioiriiing ; out that ii'.i), ni .i ria it 
ine.if.uii', b-‘ obvi.itcd b\ w.lting 
tliei.i pni r to t.ieir hrm;; Ua'il. 
At the he.ul oi liii.s class !>» To o • 
phli I'll ((////.( / 'llio..er,l L.iii- 

iM'.hne. .Iiid «U(.li as are olit.iineil 
on flu wi^tciu ro.ist of tlihs 
Kihind, .iKo 'ueluug to i.. it soii.e 
tunes or« urs in the roal-pits of 
builiaiti and Northmuberlaiid. 
Mostnl the vauelies ot Srotrli coal 
niav also be luiisidered as lonuiiig 
p.irt of it, and i. oie ji.utirul.irlv 
the .spltHf, which is an iiiti-iior 
kind ot cdHfii I outl. 

“ Altbough this class of ro.il 
gener.iUy proilucea gas in consider' 
ble quantin, it is iloubilul whether 
it be Win thy of the gaslight 
iiiaiiuf.irturei’s notin', and p.ir- 
tiiul.iih 111 l^oiuhni : for, whin it 
is Miomitted to liistilhitioii, tUi-ie 
IS no produit ol coke, as in 
coaks ot the second clan;; and, 
wliai IS wov.je, the giis evolved i.s 
ol .so imuh greater sxiecifir gr.i- 
vitj, tli.it unless the g.is-li dder be 
vvoikeil at .in e\treiiiel> light pres- 
.sure, it Will be highly olieiisiio 
hi the houses were it is lonsiiuied. 
It is not so e.isily purified as tin: 
g.is pro* lin'd tioai U«.'Vvur.ke and 
('i.'stoi’s W'.ilh.cnd coal, nor is it 
so heiielii lal. 

“ Some ol the varieties of this 
cl.iss .ire, ihe Hartleys, Wylaui, 
Tanlield Moor, lUghton Main, Cow- 
per'a .Mam, Illy the, and Poiitops. 
Of thi'M', Hartleys and NVykiin 
nit: well ad.ipted lor heating 
retorts— the latter in particular. 
Tanlield IVIoor, though geuer.it- 
irig a very l.irge jiroportiou of 
h'.'Ut, is nut Ml ; it is so very 
subject to cliftAfi', and to destroy 
the grate bars, as W'ell ius the 
retorts and iron-vvork, as to ren- 
der it very julit fur the purposes of 
gvtatiraUni; coal gas foriiluuuuatioiu 
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One Chiildrftn of Cuhlrft. of gas. 

* Scot(‘h cariHi'l coal pioflucoa 19, son 

Laiica.shiri- Wijjaii c«m 1 I'l.COfS 

Vorkalurc cuiiikO coal (WukclirUl) ....... 

SluHVirdshtiv co.U, 

First >aru t) 9,748 

Set Olid idrictv 

Third \.irii l> ldso« 

Foim rJi A .iru-ty 9,7'»ii 

Cilo^^cc.stcr^^llr^• i o.il, 

First Aaru'fy ('Foic''! of T)tMn, Dclph) . . . irv^Hl 

Second A. iviclj fLow |)t Iph) r2,s.W 

Tloril N.iricty (.^llddlc Dclpli) 1‘2,09ti 

castle ctial. 

First Aaiit t> (II.irtlcA) 10,1*20 

' Sccoiul t.iiJctv ( I'oAvpi-i’s High Main) I.'i,H7U 

Thiiil \ .11 icty ( r.iiifu ld Mooi) 10,9*20 

I’oiirth A arid y (Foiitops'. 15,11*2 


‘ AVtrtwd of ciw/s.— 'riio->c 

AAliich conl.tin a less ]>iopoitiou (»f 
hitoiiit II, and tnoie t li.nco.il, cou.- 
prehend tlio \aridit*sol the second 
class. 

“ (’oals of the second tlass do 
not hnin aviMi mi hiiglif a tl.nne .la 
the foinior. The tl ii'k* of these 
co.ds is of H yelloAA isih tingt'. After 
l\iiig home time tai tlie fire, IheA 
bei onie hott and .saa'cII : tin > tlien 
take, .ir.d I’rodutt tiilarth*, tioni 
Avln 11 e issue sn..ill a ts nj ji vme. 
When ( oiils i l this kiint are biliiif 
in .sn ojii n j*ra<e, the ]» e^s.ipi* of 
tie* .nr (liioU).’li lliem i-* |'ie\enleil 
liA fh ■ It p ol *.!ic liM e.isin,'* and 
closel> ritdie in,;. I l,e t. oie et.eem i' 
A.hi. Il loMows i.s flii.s . T'e lov ei 
ji.iit el th'* eo.il itnii.iii'td in t!u- 

gi.'te is (OiisiMiud, fv’.'Aes a 

liolIoAA , AAheme, il llie iifiper 
A\<ie not i!C( i.sioii.iMa hioken, the 
tile AMMi.d i'll (.lit. 'ilo'se < o ih. 
])iodiiie .1 r jii tiuii of 

.lilies th.iu I o.ds ot tiie insf i hn.s 
'J lie\ .'.re ot a f i eA i h or ii-ilc'ish 
( ol. Ill , .u I Hiding to the (iiiriht) oi 
the (.iithv p.ul'. ol A I :i h tin* co.il 
111. > bi*i onstitiil.-d. 'llieA piitdine 
li.sid gi*<'> enuU!'., A\liicli, being 
bnii'.t n.ei a^.nii AAith liesh i o.ils, 
prodnee a lery s.l)uiig lieat. The 
olour of the 11 , line prodiuid Irom 
this ilas.^ of co.il, i.s not .so AA’lntc 
and brilliant as tii.it emitted by 
c.iniud 1 o.il, anil tlioia* of mmilar 
propeiliet,; and Hut portion ol it 
A'lliivli is giAt'ii out, altei the hitu- 
iiieii It contains is disengaged, is 
of a pale him. colour. The gas 
^AliKii they produce, during Hus 


p.iA’t of the process of coinlnistion, 
ii> .1 mixture of oxide of I'arhon, 
h-vdrogen, .ind iMflioiiic at id. The 
eoke prmluced fiom this clah.s of 
co.d. dtiring the proi ess ot gene- 
rating gas. tlieretroin, when laiho- 
ni^.itioii is properly carried on, is 
AAt.ll atlanted for domestic ami culi- 
•i.iry puipose^, and aa hen sm U 
< o.i] tr. in.iniifivctured into coke in 
the ordinary Av.iy, it is i alcnl.iteil 
to he iiM'd in the fnrn.ices of iion- 
lue.nders, and lor other nu'tallur- 
glial operitions. (’oals of rlea 
( ia'.s a*e, in the nisiiket, denotiii- 
n.ited sfions; hitrnotg loafs. Tin.* 
ton, A\ Inch ni.iv he imnieil midf*r 
it, .‘ivt* IJeAAukt* ;ind (’ra.slor's 
\» .dl-t ml, l)('v, icke’s \\ allsend, 
llussel’s W .ilhi nd, Hell’s’", allsend, 
|{i(iAti,’s W allhiMul, W e.ir's W .lils- 
I ml, Minor Wallst-nd, Wellington 
M.iin, Temple Main, Ifc.Aton Al.vin, 
hillingAAorrh .Main, Ke.ulhAvortli, 
llepi .'in Se.'.ni. Hutton Seam, and 
\»sh.im. Smiths prelej the smaller 
knul ol Ihi.s el.iss ot coals lielore 
..ny otlier, in consctiuence of its 
iillordiiig the gre.itest ht*iit, flu 
best eiiidiTS, and standing a strong 
blast. Swansi'a co.ds uriy In; con- 
sidered as belonging te this class. 
.Some of the a arieiies contain 
pyrites, others thin layers of lime- 
stone and shells ; these are found 
amongst tin* ashe.s they afTord as 
.sl.itcs and stont'S. W hen suhinitted 
to lUstillation, a greater be.at is rr- 
quirt d than is iii'cessary for de- 
c'uTuposiiig cools of the first class; 
hut tin- gas AAhich tlu'y afford is 
easily parilicd, and is gcnurally 
q *2 
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])ptti‘r adapted for use than that with oiie^hird of the latter, an ex- 
obtainod from coals of the first c1a'«s. cellent fuel is thereby formed ; and 
Tlie aqueous tluid which p.'issoii if, in makini; the mixture, the pro- 
oier, durini; the process, cont.iins portion of coals of the first class 
sulphate, carbonate, and hydro* be increased, the fuel nill be more 
sulphuret of ammoni.i. \Vhen easily managed, and will bum 
coals of this kind -are mixed with with greater cheerfulnfsa ; but then 
those of the first class, in the pro- its ihirability will decrease lu u like 
portion of two -thirds of the former proportuiii. 


Otu' f'/iftldron rvntahi» Cubic ft. of gas, 

“ Newcastle coal. 

First variet^ (_Russel*s WaINcnd) I lfl,87(i 

Second v.'iri,>t> f Hew'icke and Crastor’s Wallseiid Iti.SUr 

Thinl variety (Heaton jMani ) . 15, 67(1 

Fourth 1 aricty CKillifigworth Main) .... 1.5,312 , 

Fifth v.inety (Renton Main) J4.8I2 

Sixth \anety (Bro'in’s M alNimdl 

SeicTith varii ty -'Manor Main) 12,518 

Eighth \ariety > Rlyfhe) 

Ninth v.iriety V Ihirdon Main) 13,fiU8 

Truth ^.irictv (Wear's Wallsimd) . ... 11,112 

Klevenlh vanity (Eden Mam; 

Twelfth \auciy (Fiiinrose Main) H,J18 

Third clttsf! of — The third | very heavy. When distilled in 


cl. I--, aie .such .i^'cont.un \cry little elose ves.seN, they do not produce 
bituineii, but .ire clmdly composed iniicli tar; and that portion winch 
otcii.irio.il, clienn, ally combined is disen g.’iged, conies over in a 
with delcreut eaiths. stite iie.irly resembling melted 

“ Co. j!s of rliw cla vs require .1 very pitch. I mler that process, they 
hi,rh 1eiiii>»r.iture to bung them .also yield a gaseous fluid com- 
into ignition* til, y do not burn till poved ol g.iscous oxide of carbon, 
wiiolK igiuti'.l , and then some of hydrogen g.is, and .i consider.iblo 
tin* varietii-- jirodm e a very we.ik portion of . sulphuretted hydrogen, 
ll.imc, oiiuT-^ ntitle.r yield flame ron.sidermg the nature of the dif- 
n‘»r .smoke, and inerel\ produce fereiit ■varieties of this class of 
A leil lu'.it like that winch is gene- ro.ils, it can hardly be expected, 
r.ited bv ch.irrn.vl, when under that it would be profitable to use 
coiiilni.stion. The\ cont.iin a very them for gener.itnig coal gas. 

1 oMsnler.ible portion ofclnircoal; The Kilkenny, WeUh, and ,Stono 
they produce only a .small quantity coal, are ■varieties forming this 
et (Lahes, but these a&'e generally class. 


(hie ('.I'fldnf/i contains Cubic ft. of'eas, 

“ W’l'lsh coal, 

First v.iriety, from Trainsarem, near Kidwelly .... 2,1 Hi 
iSeeoiid vani-ty, from the yard vein at the same pbice . 1,0.56 

Third variety, from RIenew, near liLindiUo 1,-41G 

Fmiith varu-ty, from Khos, near Fonty H.irreu .... 1,272 

Fifth variety, troru the v.ile of Hweiulrath I,2!»2 

Sixth vaiiety, from ditto I,1S(» 

'Mr. liraude st.ites that the produce of one chaldron of good coals, 
will he, 

£. s. ft, 

111 coke, H chaldron, at 3l.r I 18 6 

In t.ir, 12 gallons, at lOd 0 1(1 0 

Aiumoniacal li<iuor, IH gallons, at 6f/ 0 6 0 

Ga.s, 20,000 feet, at jCI- for 1/202 feet 16 2 .3 


ir2 


u u 
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By ^fr. Clegg’s improTcniratB in 
the prodiirtioii of g.iH, ‘i5,UOU cubic 
feet are generated from one chal- 
flroii of ^VallsC‘lld coals, without 
the formation, either of tar or am 
nioinaenl liquor, being 15,000 cubic 
feet more than was formerly pro- 
diired. The coal is introduced, by 
a inechaiiu'ul process, in strata not 
exeet'diiig h.tit an inch in thickness. 
In this way, the retorts are kept 
at an unifonn heat, and the coal is 
roni])let('ly and rapidly decomposed, 
so that tin- whole of the hydrogen 
rniiihines with the rliarcnal, eoiisti- 
tutiiig olefiant gas; and the matter 
whnh nsimlly escaped in the foim 
of tar and ainmoniacal liquor is 
piTf'ertly di'coiiipnsi'd. The ex- 
pense of prodiuuig 50,000 cubir 
fei-t of gas III twoiit\-four hours on 
the old plan is jL‘;{,SI7., upon the 
new plan £l,ri.‘l. ; and the expense 
of producing an (vpial quantity of 
light front oil ITO.OtO. 

If the tar winch is ohtiiincd from 
the distillation ot cainl tor gas light, 
he made into x paste with saw -dust, 
and put into the retort, it will yield 
gas in greater abundance than tlic 
host coal, and of an excellent qua- 
lity. 

Messrs. Taylor and Martiiiean 
are in the habit ol coiistnictuig 
apparatus for the iimductioii ot 
gas, for illinniTiation, Ironi oil. \ 
>ery handsome and <«»u\enient 
iippnratns of this sort has been 
erected in the lahoiatory of the 
Apotln-caries’ Company, Black- 
friars, London. 

Vor the purification of coal gas 
fiom sulphur and other Buhstanres 
by which it i.s apt to become con- 
t.iniiiiated, various methods hair 
been tried and adopted. All these 
methods depend uyion the affinity 
which exists between the sulphur, 
^c. and those substances used in 
the purification. 'Ilie first of these 
inventions which wc shall notice, 
i.s that of Mr. Ibihner. 

The gas (says Mr. 1’.) may he 
made by any of the usu.il processes, 
and is to be coineyisl in pipes to 
a condensor or ri-frigeratory, to 
depiive it of its tar, auuiioniacal 
liquor, and condensible ingredients. 
■Proiu thence it is to he conveyed 
to one of my purifiers, which con- 
sists of a vessel of ouy form, and 


made of cast iron, or any other 
material which w ill stand the ac- 
tion of heat. This piirifii'r is to he 
kejit moderately r» tl-liot while in 
action; tii .icciimpli^h whicli, it 
iii.iy he set in the same fiirn ice as 
the retorts, or heated by a separate 
fire (which w ill be gtn < rued by the 
nature and extent of tin* loin ern), 
so as to be visibly red by d.iy-lip,l>i. 
It mii.st be undei. stood tli.it 1 iiimi- 
turn this tenlperatln^^ as 'a mg bnlii- 
Cient, although a higher one wdl 
not lie detrimental to the piocc^s, 
hut will destroy the pnrilyuig m ssel 
iiiori- rapidly . 

“ This purifying ve^sel is to be 
nearly filled with the lVagm''nti. or 
refuse clippings of .slu*et iron, 
tiiiiu-d irnn jd.ites, or any o\ule of 
lion at u minimum of oxubilum, 
Mich as common cl.iy or argill.i 
cenus iron ore, oi liiiery (iiiders, 
or hi. ick oxide of iron; and, wlien 
so filled and lii'ated, the g.is mm.t 
pa.ss through it. Thi'i will i lli (d a 
parti.il decomposition of the sul- 
phiiretled liMirogen, to complete 
whiih it must p.i^s into a box or 
cistern of cold Writer, 'llie pipe 
whuh eonieys the gas into the box 
or ci-tern, should pist dip into the 
Water, and a pipe .it the top of tlie 
iistein must I oiinmiTucati' w itli tlio 
gasometer, into which the g.i'. will 
flow pinteelly pnri', ami c.ni then 
he distiilmted and burnt .is isiial. 
The operation ot this im thed ol* 
piiiifuutioii must be olnious to 
those who .lie aciiuaiuted with 
chemistry ; for it will be readily 
observed, that the suliiliuretti'd 
hydrogen contained in the gas will 
be deeoinpu.sed, by the action of 
heat and the substances used, into 
hydrogen and sulphuric acid, whilst, 
at the b.iiiio tune, no sulphurous 
acid gas can esrape the agi-nts to 
which the crude g.is is exposed. 

“ Whenever it is aseevtained, by 
smell or clu-inical tests, that the* 
g.i.s does not come over lOiiipletely 
purified, it will determine, that the 
eontents of tin' purifier are satu- 
rated, and the g.is must then be 
turned od* by an arrangement of 
cocks or vdl\ es to another purifier, 
similar, in e^ery respect, to the* 
one described ; observing, that 
when one of the purifiers is thrown 
out of action, it need not have ita 
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rmitrnfti roraovotl, Liit tnctfly cx- 
j)t *il ti» tluj iu'tioii of tli»* .ihnoa- 
plit u‘ b^ fill' iriumal ol its itmTt*. 
:ij.d .us it i.s still ki'pt rod-hot, it 
V, ill, Ijoforc ilu* piinlu r rust naim d 
l)i‘i oituus satnVritfd, bo a^am com 
potent to piTif> tlio j?ns. 'i’lu* 
IMu ibi i-rthotild notboworkod loiiffor 
*-t oi.c film- fti.iii Irom hix to twelxo 
luMsis f.'f h, Mliu'li tniio must bo 
poiirnod i> tbo qu.inlitv «it j?as 
pa sad tbroiif»h tliom. Thi'. inotiiod 
id' pi.jt I oilnijj must bo )iiv.iriabi> 
»)hsir\i rl widi I'uh piiutiiT, norJv- 
JH" till ni r.Koni.ifidi uTifil it ks 
iis I If. mod Ib.il t-io I'.'; t.ilbc iron 

i' I'oadi iiij iisoli - s ; 111 Mint'll t'lk.,* 

tJi. I iinlur iiir.si no (lit,i b.irood of 
Its I oijlout ... at.d lill"d vjfli iiO'li. 

“ 'i bo ]npis ujimootod '.Mtli tiic 
jii’iifiii 1 r {lie ^ldlal^^iOM .inddii 
ol;.'r..o ot flo sboi.'d liaio .in 

inijip’di do i.ili, sii ri> (•( proKiit 
fit, M odoij .bio pio'liMft Inun n- 
tiii'ii. bait lido flio )n nliors ; for 
t!i' >M'iib' (b Nfi )\ liic' ] l.iY of t'lio- 
iiiii’-d alinidM*- (lotwi ♦ ii tho miI- 
jbi.M'bid and the luo- 

T dlio iimi, b’ ii.'ioiuif' its 5urlafo 

mrh a • aibo'i, 1 1 mi, orusl.'’ 

'llio rio.M oiotiin i ot puiifyin" in, 
bj 1 h It biMiit eai'fli.s to foin- 
bi*i! ud ■ iiio ^idpimr, it A\a* in 
' I i-t d bs Mr K.iddoi h. 

la ibo iD.d 1 !a< i , ho ohar^os thi* 
i'‘(i.( \ id| .1 qu.mniy of pif-roal 

afi' to the si/a- tiiorttd, 

.11(1 ii.iii .iiuH tbendo oiu-oiKhtli 
p.ii‘ 1 , l-> Ml ifdd, (it Mo'l blunt fre.sh 
OHIO, b.Mjt.i, St. oiili.i, 01 any other 
.'ibabo' oairli Ol ' nlsst.im o, liaviutr 
.1 'mI'i It;' , -'In'll V t'-r Milplii.r, snoli 
-.1. I. ail e b-.iijr brst perfectly fn-ed 
i.iioi i.'ii-oHo .Kill; blit ho pioter.s 
Jane, 's hi 10.1; tho iho.ipo-d, and, 
111 li'-. op'aioii, ho,- 1 <jda]itO(l to the 
jaii-yjoso. Ill' iioxt (•.’.iisoi the pto- 
li'ict-. tuiittid trora flio it tort to 
pels, tl.ioinfl) a rod-hot i \liiider, or 
otJioi- .sh. pi d M‘s.si' 1 , tilh'd W'ltli 
Mo’I l.orut fro.-ili lime, fioe fioiii 
e.irboTiic a^'id, or Mith .iiiy otlii r 
mb -ta 1100 nr Mibstances froo from 
0 irf'oiiic acid, o'lytTOTi, ainrnoni.i, 
or .sulphur, .u.-l md pOrte.s.sIiin tho 
propiTij of Ri' iiu' an iiijiir-kiii.s 
1 ( 11 . dity to ciubiirctted lo, droj[on 
ilc iiitrodiM a b’nli i'lno, or 
DihoT suhst.Miri; or suhHt.inci s, to 
rlierk tlio loo iMpid pio^nen.sof the 

lolatilo im^redieiits emitted from 


the retort, in ovdor that any yet 
iindeeoinpnsi'd petTi ileum may hu 
coimuted into raihii retted liydru- 
gui. 

The red-hot rylaider, or otlier 
sh.iped losael, must be tiimit di.itely 
comioetcd with tlio retort, no .is (n 
present as mueli .us iii.ssibl the 
( oiidoii.i.itioii 01 .my petioloum. 
lie thoii I .lusob till' ^tis to bo d 
throio'li a M .tslioi ol Mator, .tridu- 
l.ifod uitli si.ipburie . i id, or aiiy 
.)€ idiihited A^ati r c.ip ibii; of 
.iiitiiKiiii.i ; and he aUoiw.'irds i uiiti- 
nuoa I’lc piocoss in the m.iiiiii r 
hit lit rto ill ] i.u tn e. 

Tho I.ist iiiothod ue shall mi n- 
tion IS that ol Mr. (iraltoii, lie ,s.ijs; 

I’hi* ill itiiuil to ho applu d, lui 
file piirpo- o of takiii,! up tho .s>il- 
pliiiK tu d h3'dro{p’ii and (imLhmil, 
e< id past's, is .1 i oiiipnimd ol hiiii' 
Avith pot or poarl .isiu and iJi.u 
(0.1I or coke, v\huh 11 loiiaed hv 
pouring a .strongly iinprogii.ded 
suiiitiou of pot or i’o..ri aslie,-. 111 
u.'iterupoii rocei'fly bi'iat .nul on- 
slacked lime, tho (piaality ol the 
Molution leifitirod hoing so muih at 
u’lll sl.ick the Iinio, or caii.se it to 
fall to powder. 'Mm done, add 
dry pot or po.irl .1 ho.- about oae- 
lillh ol the uJiole weight ol iJie 
Iniie, and .il:-ii .ibmit one-louitli of 
file cluucoal 01 cobo biokctl 1.1 to 
-ai.ill pit I OS, (he whole to I e })ii- 
fce»ly iui\cd togcllier, wJiich 1 ooi 
pu.sitioii H to loiin Uioaiisoibent i.r 
punlyiug sti.duin. 

“ 'Jhe puntj'.ig vessi -1 is dn ided 
into he\iraJ iippor .imJ If r inj.a 
jiUltmciit.s, fl.v- g.ifibimg liueiidi d 
to p.ish lioiii one tu amitlu 1 thn.i gh 
the strutuia of prop.'.K d hiiie .is 
;d)o\e ooinpoundoil. 'Mu i is spvo id 
iipuuaW’iie gauze Mill, exteaiU I 
hoiizoutally tinougli the middle of 
flu? Aiussiel. 'Ilu- g.i.s from the re- 
tort'i, pas.sing tlirough the m.nn i.s 
introduced into tlie purilynig aossi I 
at one end, when, liUMiig filh d the 
lii.st lower ( oiiip.irtrueiit, it 11 oi 
through the str.itum of lime, &.i . 
extended oAcr it into the iijipor 
lonipartirient, having undergono 
an operation fliiiiibir tu filtcrmg ; 
by which ft chi laioal iiiiiim takoi 
place between the sl.icked Jiiuo 
and the impure parts of the g.is, 
J''ruui the upper ci'iiipartuieat 
the gas deticeuds again thiough the 
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str.itiim of lime into fixe second 
lower coiiipai'tmeut, and from 
til' nee riMe» .iksmii through the pu- 
rilviupj i«tr:itum into the second 
upper oonip.M-tuienr, ami -o on ; 
!"’> <‘iidiu;' .ind livseeinling tliroiigli 
''trat.' of iiiiie until it re u'he*! llu* 
l.ist eUuiiWu r, hiiviiig, lj.v ties ope- 
r.ituni, be. ox)i(‘ puiilied, nliein (‘ by 
.1 pipe jt Ks eoinejed into the yas- 
lioldei*. 

“ The apparatus jilji)\e alluded 
to, eniisists of .i long bci\, liax ing 
sexeral partitions ; and at each eii I 
of fin* box on tlie out*ide, n .it- 
taelied :i t'jlimtnral lollev, oviT 
'whii b IS extended an enille.s \vi*l>, 
or b.Liid, made ol win; gaiivi* : this 
endless web lies upon, ami rovei.s 
file top ot the box b'li'.'fh'ai.se, 
passing under it ; <i'ii(l upon its 
upper .side o'er tlie b«»\ is distii- 
biitivl file 1.1) er or stratum of tJio 
abo\<* purifying eoinpooml. 

‘•Thih appaiatus la em'los««d witb'ii 
aiiotliei box or ruse, in tl.e npp t 
fi.irt of nhieh .se\eial di Uts ,iie 
pl.ired, xvliu'h shut down <lo*.e 
upon the wire g<iir/a‘, at parts in- 
ferienirig between tlie jiartitions 
of file box b.dow ; foimiug tin* 
iippi'r couipartnieiits !i];o\<' alluded 
to : bi'tweeu this timl the lowei 
eonipartinents, the .dratuin er layer 
of liiiu;, &e. is extended upon the 
wir«* g.iuAe. 

“ Tiiere an* also roller hrcishes 
under the wire g.'U/-t‘ wib, to 
rlean.sc jt from any < o.ipulati «l por- 
tions of th<‘ linn* wlis.-li may pos 
^illIy adhere after The s.iturated 
stiMtuin has been lenmved.” 

COA'riNt;, on LOlUt’VnON. 
t'hiipi.d reeommeiuls .i .soft iii’xture 
of in.irl) earth, hrst soaked in 
W’ater, and tSii ix kui adeu with tre-li 
horse-dung, as a very excellent 
co.itnig. 

'J’he valiiuble method used by 
Mr. Willis, of Wappiiig, to s<*rure 
or repaii’ his retorts used in thi* 
distillation of phospUonis, deserves 
to bo rnentiuiied here. The retorts 
are smeared wifh a solution of 
borax, to wliirli some slaked lime 
has bcioi addl'd, and when dry, 
they are again smeared with a 
thin p.iste of slaked lime and lin- 
seed oil. This paste being rii.vle 
somewhat thicker, is applied with 
success, ditriag the dist£lUtiou, to 
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mend such retorts as crack by the 
lire. 

COIIVLT has never yc‘t been 
found ill a pure s-l.ite, bin always 
as an oxide, ( ruiib.ii'*'! v. itli other 
metals, ;u the tbr.ii ol a sulpliuief, 
oreonibiiiel x.'jfb rin .u-id. Nickel 
is xery li-c*»|U»*ntlv i-oiubiued with 
lob-ilt in till* s.iiiu* me. ’ he* lol- 
loiviiig !>. -Mr. hiigiiii r’s iriefhod of 
cl eating the ores of cob.dt ami 
XM ‘fcel, an. I ol hi'paratilig the-iu 

luetali fixim t rie h cdlii" ; -Ilo.iit 

.mil piil\i‘ri/'a* the neoei.il i-.d'ed 
and di;!.s(iJ\e it in iwlnc c' id; 
i*\.iporate the ‘.■•liitiim c oii>-i.leriihlx , 
that the .iJM-Mie leax .sith. ide iii 
the form of .111 oxu.e , p.iur into 
the rein.iliiing clear .solution, drop 
!<V drop, some.* t .11 uoii.ite oi soda 
to ‘eparati* tie* ;ii'<eui ites is* 51011, 
I'.ppc'r, ami robdt, till the p-eii- 
piMte be, ouies green , .lud as -.oon 
as this appi'ars, the scdution should 
no longer tout, m any other met, il- 
ia* i'i.'ttc>r than .n. aviate of nickel 
diNsrilied iM nitric a<’ul, I'iien de- 
eomno'i; tins .irst iiicite, b\ passing 
.1 luireiit or hvdrosulpliiiictte.l 
g IS tlirongh the hipioi , till it ci'ases 
to beioine turbid ; hit* r tlie Jicpior, 
heat it to drive otf the exeesa of 
siilpliureited hydrocen , and l.satly, 
svtuj.ifi* il null e irbon.'te ot sod.i 
to obtain a pure turhonuti' of' 
/.{vKiL 

\V<* treati'd the simple* carbo- 
nate of im kel wclli ux.iiie and, to 
separa^* .iiiv paituies ot oxide* of 
iron that nugbt have renuiine'd in 
union w ith It. AVelei'ik ,ui mime 
of tins imp me ox.il.ite ot niekel in 
powder, put il into steippered 
bottle w'lth roiu'i'iiii.itJ'il inuTiionia, 
and shook it ; solution te.iik pi, tee, 
guing a very line* v.ulet-blue*. 
llu; .scdution kipt 111 aeh.se ves.ae-l, 
depo-itecl in a few* d.i>s very fine 
crystals ot the s.iiue colour, but 
without .iMY .ippiieut .sep.ir.xl.ou 
of its coiustituejit p.xrts. \\ e ob- 
served, howi'ver, thit when a por- 
tion of the violet .immoniar.il solii- 
tioii had been expci.sed to the air, 
it gradually e'langed to .x green 
salt .IS It diicd, but .‘leiri'uandeil by 
another s.ilt equally dry, which was 
rosea’olourcd. 

We, tliereforc, dcssolv^ed a fresh 
portion of the impure oxalate of 
nickel 10 ammonia, and let it 
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main expoaoil to the air. In twenty- 
four hours much of the blue colour 
w.is lost, tin; red began to prevail, 
.Mid a copious greenish blue sedi- 
ment fell to the bottom. i)u fur- 
ther exposure, we observed, tli.it 
111 proportion as the ammonia was 
dissipated, the solution ber.ime 
redder, the, sediiiM'iit iiimsised, 
tiMil its colour p.ix.sed into n dark, 
green. This sediment had .i er>s- 
t.illiue form, appearing in p< 11 i< les 
ot needled and silkj clusters on 
the sides .ind hottom ot the vessed. 
In three d.iys the sep.ir,ttinii was 
complete, tin* liipiid, now ol a deep 
rose-colour, h.inlly rr.i\e any .nn- 
moniai a 1 smell, and was dec.intc d 
from oil” the cr\st'illme •^edimioil. 
The latter was repe.iti dly rniscal 
Avirh hot water uithnut dissohing 
in it, in the sinilh'sl degiei*. 

In tins \\.i> we siicceedeil m pu- 
iif>iiig tin* cob.ilt eompletelv ; as 
the red sobition of tins met.il retains 
none ot tSie ni<-kel, or .it lea^t a 
ier> miiiure (piaiinty winch s( 

1, 'I rates spoiitaneonsfv ni a few 
loiirs, w ben the red liquid i« largely 
diluted with water, tor the oXHlate 
of nickel ia almost cntirelj iiiso 
luble ill it. There is somewdia* 
more didii iilU in depniini; the 
gn'eii sediim*nt of oiL.il.irc of nickel 
of I ViTV atmii of cob lit. To ellect 
Till-., it must be dissohed, as at 
With pun niumonia, exposed 
to the ,iir till the green sediment 
has sep.ir.ited, and then rinsed 
with hoi water, the w’ater contain- 
ing the eob.ilt, lieeniiiing a .slightly 
ro.se coloured, and the insoluble 
OK.il.ite of iiukel becoming of a 
purer green. A repetition of this 
oper.itioii two or three times, will 
separate eiery atom of the oxalate 
of coImU. 

\t lirst we employed coiiceiitr.'ited 
timinoni.a, w'hich iii.ide the experi- 
ments rather expeieuve, but we 
found th.it a more dilute .ammonia 
would answer as well. The mixed 
oxalates of cohalt and nickel should 
be riibhed with it in a mortar, anil 
the whole should then he poured 
into a phial, and frequently sli.ikeu 
till the solution is complete, which 
Tii.iy be a.tsisted by a gentle heat. 
When tlieaiuiiinnia is con cell tiated, 
the colour is violet ; but blue, when 
mure dilute. This, by exposure to 


air, produces, as above described, 
the deep rc<l solution of oxalate of 
eobalr, which, by slow evaporation, 
cry.stallizes in line garnet-i.'oloiired 
needles, which .ire readily soluble 
m water, but more so when heated. 
Ainmoiii.i ;.lso dissolves these cr>s- 
taN, both vv.irm and cold, and the 
.solution doe^ not deposit an .itoin 
of iiicki'l, which is a mark of its 
puritj . 

Whf'i this oxalate of cobalt is 
c.ilcined, it le.vvi's ,i deutoxidu 
wliu h di«.solves 111 .strong miiri.itie 
.xciil, with disi-ngigcmeiit ol chlo 
iiiK*. The solution at fii.st is green, 
A- if it I (eitaiueil iron or nickel, 
hut this colour is only ow iiig ro the. 
admixture of the yellow of the 
rhloniu- With the natur.il blue of 
the pun* mini.iti* of eob.ilt ; amt 
aceoidinglv the liquid hecornes of ,i 
vci\ pure blue, .is soon as .ill the 
colialt h.is bei*n brought to the 
siati- of protoxide, .uul the cbloniie 
Us expelled. It the blue muriate i.s 
exposed to the .lir for .-.ev er.il day.s, 
the excess of acid is dissip.itcd, 
the colour deepens to violet, and 
in time w'oiila probably become 
red, as Imppi us when W'.iter is 
added. 

Oil the other liand, when the so- 
lutiou is com-eiitrated by a gentle 
lie.it, it takes a pure blue eolour, and 
leaves.ire.sidiM* of tliesnmt:; wliicli, 
on the addition of a little water, 
forms a rose-i’oloured solution. This 
ag.im becoitie.s blue when heated, 
and much com entr.iteil, and then 
cry.st.iHi/es spoil l<Liieouslyiiito he.au- 
tiliil ruby -coloured prisms, 'nie.se 
crystal.H of muriate of eobalt are 
not deliquc-ei'iit if pure, nor doc.s 
tlie mother liquid yield u deliques- 
cent s.ilt, iiiile.'ys the air i.s ex- 
tremely moist, or unless any nickel 
us present ; but if this occurs, the 
liquor becomes green. It is, there- 
fore, to the pre.seuce of nickel that 
the siippiused di'liqiieseeiice of mu- 
riate ol cohalt is to he attributed. 

It appears, therefore, from these 
experiments, that cobalt and eickel 
brought to the st.ite ol oxalate, 
and tre.xti’d by aiiimoiiia either 
concentrated or diluted with two 
parts of water, may be separated 
from each other ; and wc conceive 
tliat the following is the expliina- 
tiou of what takoj place :~thcse 
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two oxalatoA aro cliiinprcd by sulu- 
tion ill animoiiin into tripl(> jjalta of 
oxalic acid, aniTiioiiia, and the nu'- 
tallio oxide. What piovca it, is, 
that niter the extraction and se- 
paration, tliey both pivo out arn- 
inonia by the addition of potass. 
But the anuiiouiacal oxalate of 
iiicki-l M'hicli dissolM's so avcU in 
aiiiinuina, is ipiite insoliibln in 
water; and on tin- othiT hand, the 
correspondnifi salt of cohalt dis- 
sulies readily botli in aniiuonia 
and in water. Jlenre, in propor- 
tion as tlie e\e«'s.s of aiiiiiionia oa- 
por.’tes hy exposiin* of the com- 
pniiiid solution to the air, the first 
preeipitate that falls down is the 
triple h.ilt of nickel; whilst the 
.salt of cobalt reinanis till the far- 
ther ev-apoTiifion of the mere water 
necessary to its solution. 'J'herc- 
lore, it iM of adv.mtatte not to wait 
too long before the first deposit is 
renun ed. 

As ,i proof that it is the excess 
of aiiiuutnia nhich liolds the oxahite 
of nickel in solution, it may he 
added, that the coniponnd solution 
will runain uiu hanged lor months 
111 a vess* 1 heriiiotu allv sealed; 
or it they < v>stalli'/a’, it \s in mass, 
and u itiiout <iii> Msibie s<‘parution 
ol one .salt Irom the other. 

CoIj.iU 111 a pure statu, is of a 
steel grey eolour, uith a tinge of 
leil, .ind a tine (doM* grain. It has 
a graiiiilaltd frai tiire, and is easily 
liiokeii and pnl\i>ri/.ed. it.s spe- 
cific n eight IS between 7.700 and 
and 7.bll. It reiinires a very in- 
tense heat for its liision, nearly 
equal to that necessary to melt 
€ list iron ; when heated iii contact 
with the air it oxidates befonj lii- 
su.n. i^hosphoriis rendorii it lery 
li<sible, and con>ert.i it into apho*.- 
phiiiet. It unites to sulphur iviUi 
dithcalty, but lery well nith the 
alk.iliue .sulpliniets by fusion, — 
AMien allu\ed witii melaN it ren- 
ders them' granulated, rigid, and 
brittle. It is attacked by a greater 
number of the aciil.s, and mutes 
Miih the horacic acid. Its solution 
in dillerciit aiids becomes green 
when lieati'd, and trmu this pro- 
perty it IS used as .in ink, which 
w’heii written with on paper is in- 
>isibie, but becomes iisible when 
gently heated, and disappears when 


cold. It tnkos fire in oxigenated 
muriatic acid gas. It colours glass 
of a fine blue, it unites with pla- 
tinum, gold, iron, nick'd, copper, 
and arsenic, by fusion ; but silver, 
lead, bismuth, and lucicury, refuse 
to unite with it in the dry way, 
in its purest state it is not only 
oliedient to the magnet, but if we 
may trust to the act ut,icv of some 
experiments made by Kohl and 
Weii'xel, it may even' 'receive a 
inagnetical attractive power. 

Nitrate of potash oxidates cobalt 
readily, it deton.ite.s by the blow 
of a hammer when mixed with 
oxigenated muriate of xiotash. It 
produces fine colours in porcelain 
4‘iiaincds, artifici.'il gems, &.c. 

'ITie most remarkable pnidnction 
of Alderley Kdge, iii Chcslnre, is 
cob.iK ori‘, which was very recently 
disco\i‘red liere, existing in the 
red snrul-stone. It had long been 
unnoticed, or employed in mend- 
ing the Toad.H, until .i miner, who 
had worked upon the continent 
and seen tin* cobalt ores of .S.ixoiiy, 
first discovered it in the estate of a 
gentleman m the neighbourhood. 
The attention of the tenants ol the 
Alderley mines was then dim ted 
to the sidiji ct, and the eob.'ilt mines 
W4*re let lor one thousaiid XJOinids 
per nnnuiii to a cnnipaiiv near 
rontefract in Vorksliin*. 'I'he pro- 
prietor ol Alderley Krige is Sir 
1. T. Staiih’y, liar I . who.se grounds 
and seat tin- in it.s immediati* vi- 
cinitx. The ores ol cob.ilt, so va 
lii.ible to the mamitaitures of per 
celain and paper, aie very scarce 
111 this Island. They liavi* been 
foniul in small quaiditus in Corn- 
wall, ehieily ot the kind r.illed 
grey cob.ilt on*, which (ont.iins 
cohali €-omhined with iron and ir- 
si-nic. The oie at Atderlev i'^ the 
black cobalt ocliro ol inineralogi'ts. 
It is in till* hum ul ^-rauis, ol a 
bluish black lolovir. The best spe- 
cimens ill eolimr and appenrance 
resemble grams of gunpowder dis- 
seminated III red .saud stone, or 
lying in thin se.iins betwei'ii tlie 
stum*, which h.is a schistou.s or 
slaty Iructiiiv. it lies tioni t'ight 
to tell yards under the surf.'* e, 
and IS got out in thin pieces, and 
separnteil aitervv.ivds as much as 
possible li'om tlie stone it is theu 
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parked in tubs, and sent near Pon- 
tefract, -whcro it is manufactured 
into smalt. 

.VuiiilMt the confusion of minoral 
Sllbstancl.•^ at this pla< e, then* an- 
soiiit; distinct teiitures of repulaiitj. 
'J'lie cobalt ore is stiMtitied ; and 
though m-ar, is separate froui the 
fitluT oich, it IS chielly, if not eii- 
tin lj, in the ri<l sand-stoiie. It 
lies near Lhi- snrf-nc, and is e\i- 
dentl3 of 1 iti r lormutnai tiian the 
other part ot tin* hill : as the re<l 
Mm d-.'’ tone, where n !.-» found, 
elwa^s I’cs upon or intiTsects the 
siiiile. 'Hie latter ftliine u, the 
repo-ilcnj ot the otln r inetaN. 

'I In' <iii,d.t> of tiie si'ialt prod in ed 
front t)ie Ciihait oi * doeN not , qind 
Tl: !t iij.uli' IfoMi foTi iK’i cohalt. 
\\ iu-ther th'^ :i leriout .true Iroiu 
the uaLii't ot the or*, or some 
ilelei t .!• tin proce.-'S oJ separation, 
ni.i\ be Jii'i.it.MlI. Cobalt !•. one of 
lilt mo ‘ n fraitoiy mel.iU in the 
lian-’> il t'le'liemnil analyst. It 

!< •!) iij:iii\.fi 13 i(‘m''iind wntt 

iron, lit- and ai-i me, that i:s 
jii a -tile of peiimt 
]> lui', 1^ a j)i '• "> 1 'tpn.'iiiji pn.it 
I ire. jo.I ,ti. jal"‘l v itli t tinsidt'r- 
.lb' I I'j i.ll.. Cobalt, lu Its me 
iJ.Inc b'-i I t ell .ipplit'd 

to .iMj it.i'ltil piii|m-t, \iin)Ti«'.,r 
a lec'n linn. * 4 , inlii'l ores were 
Jii'.ji !'■ <’’>11 iiet-n'e tin 'r iiatuie or 
n V' 1 1 -C'-pit! 'll. Fimlnif; fre 
qaenn . ) i>\n C -.uli-tain e • a-'io .s 
tin* im .alho til', v’lncli nn]>“.U;.l 
then i roipi'j'i in the iiinii"*, .md 
Off. .".oiled I'.t in iiiiich tronide, they 
tal'eil It fuVa/, th * ii.fnie of a 
leaitul ila iil'ni, the j'.einn*. of tho'e 
suoteriMiie.i..i .I'loil*"-; ap.iiiisl . hw'e 
■wicked rii.K hlMa(l■l'.^ tlie.r piiesK 
had .1 hatin torm of pr.iv t'r, 
in whnli In- i-. r'.t^leil C.jha'ii>. 
Ill ^ orkiliire, where inanv S i\oii 
Words are ret.iiiie«I, I'lnor.int nu''. s 
still appal the teiidied iiiiai;inatioii 
of cliildreii willi tlui tin in net' 
uppru.i( h of f 'oiihij. 

O'^yinni coinl.ines with eohalt in 
two propoi tioiis, toinunj; ttie dark 
blue pioiovide, and the black deiit- 
fiMde. 

'I'he phosiihate of cobalt i.s .in 
insoluble purple powdiT, which, 
when treated w ith eight parts of 
gelatinous alumina, produces abliu* 
pigment. substitute fur ultra- 
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marino. ()xicT« of cohalt has great 
eftcct in colouring glass, one gr.iiu 
gives a full Idue to *210 grams of 
glass. Smalt and azure blue are 
merely cohaltu' glas.s m tine pow- 
Uer. /.litre is a flint pewder, ami 
an impure oxide of cobalt prepared 
by calcm.itiou ot the ores. 

COIJAUIS. All iio.igiiiary da*- 
inoii supposed to obstrm t and 
destroy miners. It gave occasion 
To tin- metal cobalt being so n.micd. 

(’OCi)liirK IS a mineral ot a 
gieen colour, consi-tiiig ot .silica 
.lO, linu* *21, in.igiiesia 10, aluniina 
I.d, oxide of iron 7, oxide of man- 
ganese 3, loss 4.5. Specific gr.i- 
\it\ 3.3. 

('OCHIXMVL -was at lir-.t .snp- 
po"!*!! to be a gram, whn-h name 
If still retains by wav of eminence 
.'imong d^ers, but naturalists soon 
discovert d that it was an lU'scct. 
It »•. brought to 11 s from .Mexn o, 
wheie the insect h>es upon dd 
feient spei les ot the opuntia. 

Fine 10 ch 1 ne. 1 l, whuli his been 
w i'll di led luid j>ropeil> kept, ought 
to he of a grt' 3 ' i olour inchuing to 
purple, the gri y is owing to a 
tiowdei which covers it n.ituralU, 
a part ot wlm h if still ret. n. is : ihe 
j'lirple 1 lege jiroceeds Iroin tlio 
eolm.r exti.utej b> Ihe water ni 
wliicli It lifts btM n killed. Cocln- 
Ileal win ki I p .1 long time in .1 .liy 
place. Ill Hot sajs, tii.il he trad 
>oiiie, one iiundietl and lhiil> ye. .is 
old, and iouiid it produce the .same 
eJl'ei t as lU'W. 

Cocbine.il, according to Dr. Jolin, 
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Colouring matter 

. 50.0 

Jelly 

. 10 r, 

Wasyf.it . . . 

tb l.iiiiiou.s lu'itt. r 

. 10.0 

. no 

Shiiinig iinttti r 

. 14 0 

S.ilts 

. 1..1 

100.0 


rOTiC !l I ‘ M 11 T r M N A L Ik— 
A medicinal ]»l int, the Inliision ot 
the root of w liicli h.H been .‘.h.*\i 11 
le. Sir Ik Home, to h.i\ e thi- virtue 
ot allevi itnig tie- p-nn of goin. 

Cl/h{)PHC‘N 1 1' rk V niiiier.il 
consisting of hilu.i3:}, alumin.i l.'i.'i, 
linu: ‘29, magni'Kia 0.5, oxide of 
iron 7.5, oxide of manganefae d.75 
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and oNido of titanium 0.5. Spcciftc 
1 . 

Tlni of the* 

riij/tn omh/<f/, hL\'>idcs ilu* pi-culiar 
intur pniiniiJe i nllcd iMllom, coii- 
tciiii otlu*r veg«-t.iMe pr(»- 

dui Ir.. (;,idrt louiid HI pans of raw 

I ijli i* oJ g«u», 1 rcMii, 

i rvtia(ti\t‘ bitter piinciple, J.A 
g tjiii' <ii id, 0 14 .ilburiu u, 43.5 librous 
lUMiluble niatti-r, <uid ti.Sd losa. 

Tliere is a \ol:itiIii fragrant prin- 
riplv* aii-iiii;; tioiu colfee whilst 
i»j,isi:i'g, of wbioli the naturp i» 

II )t tli().oiigiil> known. In .Siiri- 
ii.iiii, t'.u' l)»it<.li hang up tin* rolloo 
ioi tuo ^- ars in bags, bi iorc* using 
it, and ronsidev it as gve«itly iiu- 
jn.ned m tla\oiir tllerebj. 

Colti-e is duiiitn, si'datue, and 
aturiertoi ut npiiitn. It siiould be 
giitiias inedii me in a strong iu- 
fiisiuii, ainl IS Li’st cold. In spas- 
lu'idu* a.sthuia it has been partiou- 
lail> sei-Mi. cable ; audit has been 
re» imuiieiided in gangrene of the 
eMreiiiiUes aiisnig Irom haid 
diiukiiig. 

CtMIKSION, (AiTKKTiuN of). 
S« e AiiiiiiSiov. 

CUHtlliA riON. 'Hie continued 
re (iisL.lIatiou of the same iuiuid 
Iroiii the same inaten.ils. 

('Ol.t)i’l! VH. 'I'he brown-red 
oMde ot iron, wliioli rein.tius after 
till uictillation ot the acal Irom I 
.sulphat** oi iron; it is used for 
]iniis}iiiig glass .iiiil other substances S 
hi .ntets, wlio call it iroiiib, or 
erueiis mains. 

i't)iJ). The pniatiun of heat, 
'[’he lollottiiig e aieiiiiK’Ut would 
make ic appear .it lir.a view as it 
cDid coii.sisn d ol parlii les ol iii.it- 
ter, a-, has bi I'li Mipposi'd of heat, 
tbmtgSi, Oil fiirtbei loiisideratiiin, 
the uu-a will .ippeai tat.illy no 
toini.led. A pnia- of n e being 
jilaiid m the bans of a romaie 
iiiiii'or Jowir.s ill" till, riiioiiiettr 
plaie.l 111 the fia us ot a inn ror 
jilaied opjicnte. lJut tins .irises 
not from any irigontic particles 
loming from the ice to the 
thermometer, hut by the abstrac- 
tion of calorific p.iriicU's lioiii 
the thermometer by the ice. (1 
the tlwruioiiieter had been at a 
lower teiuperature than the ice, 
instead of the mercury ^iukuig it 
would have rueii. 
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COLOPHON!'. Colophony, or 
black resin, is the rcMiioiis losi 
duum after the iListill.itioii of the 
light oil, and thick d.iik reddish 
balsam, fioni turpeutme. 

CO LI Mine AC 111 w.is first dis- 
foiered by Mr. H.itchctt. Tin. uc.- 
ciirate analyst being lugaged iu 
ex.iuiiuing and uiiaiigmg some nii- 
iieials iu the British Museum, 
obsetved a Hpeiimcu of ore winch 
greatly resembled tJie hibenau 
croinatc of non. It appeared that 
the lulnei'a] in que.stiuii w.is sent 
from tin: mines ol Masauchusets, in 
North Anieiica. 

Mr. Hatelielt describes this ore 
.a.s being ot a daik biuwnisli giey 
extenially, and more inclining lo 
•111 iron giey iiitenially, the longi- 
tudinal fractiue he toiiiid lamcl- 
bited, and the cross fratture had a 
tine gram. Jls lustre was iitreous, 
slightly inchning in some p.uts 
to metallic, moderately haul and 
very brittle. The colour ot the 
stieak or pou*der w.is dark ilioco* 
late brown. 'JJie pai tides weie 
not obediimt to the imiguct. Its 
specific grai ity, at a temperature 
of Fahrenheit, Mr. Uatchetc 

loujid to he .5. ‘.MS. 

\ seues of accurati* t'xpeiimonts 
made h> its discoieier, prove that 
(las oic eoiisists of non lumbmed 
with a new melallic acid, which 
toiistitutcs more than lliree-toui lha 
ol the wholi*. 'Hie mode of au.i* 
Ijsis was .*.s follow a; One part of 
the ore reduced lo powder W'as 
mixed with five times .'ts weight of 
carbonate of potash, and fused ni a 
silvvT eriu ible. An i tiei \c.‘ence 
took phiee during tins process 
When tli-s h.id .■'Ubiided the whole 
wa-t poured into .i proper lessel 
and suHeled to cool. lioiluig dis- 
tilled water w.iS tin n ponied iqion 
It, and tlie whole w.is tr.iiisleired 
upon .L tilliT. The insoluble lesi- 
duuiu W.IS repe.ittdly washed in 
distilled watei. The filtered tluld 
wa-> HOW' supersaturateil w ith iiituc 
acid. 'The result ol vvlmh w'as a 
w'hite flnciuU ut piccipitate, wiikli 
W'UH cf'liimhu* ai id. 

COMJilN ATKIN. The umou of 
the particles of dilli-rent subctanci s 
by chemical attraction, so as to 
form a couipoand possebsed of new 
, I properties. 
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^ COMBUSTIBLE. A body which, 
in its rapid union with oUiers, 
causes a disengagement of heat 
and light. 'I'o Uetermiuu tins 
lapuUty of conibinalion, a certain 
elevation of temperature is neces- 
sary, which dilters for every dif- 
lereut coinhiistihle. 

Stahl adopted, and refined, on 
the vulgar belief of the heat and 
light rOTUiug Iroin the combustible 
itself; fiiivuisiei' ad\ anted that 
the heat and light proceeded from 
the oxygenous gas, lu .ur and 
other hotlii>s, winch he regarded 
as the true jnihuium iav. But 
many conibiu>tib 1 e:i Imni together 
without the presence uf oxygen, 
or of any an.ilogoiis snppoiters , 
as chlorine, ami the adiuncts to 
oxygen, h.ne been railed. Sul- 
phm, hjdrogen, carbon, ai.d a'/.nte, 
are as nnich entith‘d Iti be stylid 
A/t/ipe/ 7 i / >, as owgen and chlo- 
rine, fttr potus-yinin bums vhidly 
in suJiihurt tied h^drogtu, juid in 
priisAiiM' ; j'.iid most ot the met.iK 
bum with Miliiliur alone. Heat 
and light are disengaged, wurii <i 
ehaiige of properties, and recipro. 
eal (.atnraliou of the cunibiiung 
bodiis, 

S mild logic ^elluld justify us in | 
regarding ox > gen, <‘hlorini‘, and j 
iodine, to be in reality coiiibuiitible 
bodies ; perlmps more so than , 
tliusf; Mibntanees vulgarly called 
< oniliusiible. Kxponii.eiitH pro\e 
th.tt light as Well as heat, may be 
alfcnled by oxygen and chlorine. 
Jt tin* body, tlierelore, w'hich 
eini!.., or can emit, light and heat 
111 cojnous siieanis, by its action 
on iittiii-., be .1 coiiibiistible, then 
chloiiiie and oxygen meiit that 
deMgu.iti(jii, as uiiioli as < haicoal 
and suljihur. A/ote is declared 
to be a stinple luvo}nint.\(ibU , \ et 

Its ineclniiiii'.al condensation proves 
that it can ailord, tiom iis own 
resources, an im aiidescent beat ; 
and w'ith clilurine, iodine, and me- 
tallic oxides, it forms compounds 
possessed ot coiiibusliblc proper- 
ties, in a preeuimeiit degree. 

(Joiubustibles have been arran- 
ged into biiiijile and t ompoiiiid. 
'J'lie tormer consists of hydrogen. 
Carbon, boron, sulphur, phos 
pho.'ijs, and nitrogen, besides all 
the metals. The latter class com- 
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prebends tbo bydnirets, carburets, 
sulphurots, phosphurets, inet<illio 
alloys, and organic products. 

C().\ 1 BL'ST 10 !N is an operation 
which we constantly see going on, 
and yet it i» but of late that any 
rational account could be guen of 
It; and there are still eiieiiut- 
stanct's respecting it wh>ch i.ie but 
very imperfectly explained. We 
see dry pieces of wood, which feel 
cold to the touch, when a light or 
tire. 111 any shape, is applied to 
them, begin to burn , heat .md light 
.ire at the same time emitted, .md 
the wood IS lediuid to ashes. The 
same may be done to coals, to diy 
grass, to paper, linen, hemp, cotton, 
and a variety of bodies, hpirits of 
winu nr oil may in liLu inaiiiter be 
burnt. 

Dr. 'riiomsoii thus cleaily i-x- 
plaim what is nuMiit by combus- 
tion ; “ W'beu a stone or brick h 
heated, it undergoes no change ex- 
cept an niigmeotatiou of teinper.i- 
ture ; and when h*tt to it>elt it 
soon C00I.S again and becomes as 
at first. Hut with combustible 
bodies the ease is very ilitlei cut. 
When heated to a ceitaiii degree 
ill the open air, they suddenly b(>- 
<oiiie much hott(‘r ol theuisehe-., 
continue tor a eonsidet.ible tjiiu; 
intensely hot, seiidiug out a copi- 
ous stream of caloric and 1 gbt. 
This emission after a ct'rt.nn period 
begins to diminish, and iit last 
ceases altogether. I’he 1 oiubm.ti- 
bli* body has now undergone a 
most complete change, it is i im- 
verted into a sutistaiu e possessing 
very diHereiit prupirtus, .md I10 
longer eap.iiile ot eomlnistum.” 

\V hilst this operation is going on 
there is a ourii.iiL of air proceed- 
ing tow'ards the body which is 
burning. It has been ascertained 
that the oxygenous jiart ot the air 
enters into lombination with it, 
and Is separated from the nitrogen 
ot the air. In general tombus- 
tion cannot go on without a sup- 
ply ot .lir. If an extmguislier be 
put on a candle when the biipjily 
of .lir IS exhausted the candle goes 
out. If the extiiigiii-lier be soon 
reiiioii.d, .1 part ot Uie wick is 
still red ; but il it retiiaiii over tho 
candle a sulhcient time it is totally 
cxtiiigiushud. W'huu cliurcoal is 
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made by partly biiviiing tbc wood, 
lii oi‘di*r to i‘xtiiiv;uish it atter il i> 
< i:arr,‘d, I'artli i!» lic-ajK'd up ovit 
I t, whfii llu* supply ol .iir is cul 
oU' aud tlu* buriinig (.east's, lii 
uliort, hv uliatovcr way i.n- sinotlu^r 
a j'l c, t<o th.tt t!ii‘ iiir bi* dciiii'ii 
.ifi rsi., jt is piit out On tlie othor 
baud, wlii-ii \\i' ( .iiiho a HtiiMiii td 
•tii* 1i* ]ia.ss li lire, wlu'thri 

by bloi^iOf', il \, itli a bubaws, faji- 
uiuy; it, or ;my oliu r v. .ij, tbo lire 
bioiis iiiftTi; iiii:-u^ol\. 

■Jbe ail oi' o'li atianspb«-rc is 
iiiado uji oJiifib, ol t\\<i ulstaiiros, 
o\>/ru ami bydio^cta, < oinbiiiod 
Avirb a p.jrlioii ol (.aloni', 

Ml.ub tlu ai iu tboir 

.u'Mioriu .st at( .s, ntlu'i’wisi* thoy 
'woubl .i.-'O !-()jid. Niur, wiicii 
i CiluI.I.st'dU i.i! ( 1 pl.iCC, Jt IS .Ls 
<‘iMtaiU‘iI, that t!i(* o\\t'rii ul tlu; 
aim., -pl.oro 1 . hojiaiMti'd lioin tbe 
l'})di'j},« 11, and 1 iiit i ('oiiibiua- 

iKiu wuli tl'o ia)(i> \vli:< h is biuiit, 

• nu., j s uuilaiiiily taLos plaro 
uli'.'ii boui' -t aio nmat iibiHl or 
i.ubdilud, JU .It Is loiccd out, tbo 
ox^^ou out all tlio lic.it 

^^•bl. li IS li'lf .It liiat fiiiu*. It h.is 
alic Illy i.(u n ^lai<<d, that tlic niiii- 
ja'is.siou of ..jr ill j'i\c out bolji 
iio.it .Old li|.,bi, iuid by tlu* oxygon 
uuitujg witli tlu* « oiii’lu'stiblo body 
t!u y aro both i;i\cii out. A poi 
tiou ot liic light, .nul ludocd oftcu 
a murh lal"or pialioiiid llic light 
cuiitli-d, prorccdi. iroiii ilu* coia- 
biistjbb* IjO'In. 'liu.s iron* bgbt 
may bo giicn out by buiiuus a 
l.irgc c.'iudlc th.iii by a tin*, .iiut 
yet the qiiaiildy ol oxygen i ou- 
Miuiia bj Uu* lire will lulnntoly 
I'Xiird tli.iL i Dusiiiiied by ihe eau- 
illi*. ilu* oxyjitu, bo>M \ei, coiiu 
Iniios with the eoiul'ii -.tiblo, and 
il It be X. oud rr olbor iu.it ti r eou- 
.sistiiir, o; (Miliou, ilie laiboiiic 
IU ’.1 lo foiiii. d bj ilu iiuuiu, vuiili 
is iMti'icd by the iilie.im oi air up 
Ilu* ehiiiim'y, or is di.sMi'.ited on all 
t-idca I omul t'u* fuo. Ji a ili.ir- 
eoal liie be pat lu ;i mh.JI looiii 
where Iheie r. no >vut lor tlu* 
gis formed by loinow.f ion, the 
room will be Idh'd up, .iiid :i pi*i.siiu 
^leep^ng lu iC ui.iy be ui*sl;oAc*d by 
breiitbiiig It. {siiih uu'eiteu.ite 
aeeule.ils bine too oltiu oi ei.rred. 
Tlu* Hiiiokt* tliat aii.ses from ii tire 
is merely the Aviitev or moisture 
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converted info va})oiir mixed with 
a .small poitioii ol eaiboii. Hence, 
when il liie is iii.ide irom oli.iieoal 
or cobe, when* nil moisture has 
previou.sly been di.-.sip.ited, there 
is no smoke piodiued. li a little 
water be ponied ou coals tiie 
smoke will be gieafly iiicix-iiheil. 
tjreeii wood prodiires iimcli smoke, 
und so also Uo(*.s \v'et sti.iw. 'I be 
llauu* piodiu ed Irom the hre is 
merely the smoke ignited or 
burut by the he.it, and only that 
jiart of it IS igiuU il wliuli comes 
1*1 ronl.u t wilii fh** .iir. 'j'lie tlauie 
of a l.uuji or eandle may be < ou- 
sidered ai a fiibe ox' a c*om* of lire, 
the liidluw part of whicli is tilled 
with the vapo.ir whuli is iiol iii- 
llauied. It assumes Ilu* lorm of a 
cone, hreaiise the ^.lpollr Iieiiig 
gx'adual'y consumed .is it rises, the 
<iuautir> IS lessened in its dimi'ii- 
sious. The v.ipoiir is leudercd of 
li*ss speoJie gr.nity than tlu* ,iir, 
.lud so is the Haine or ignited ^a- 
poiir, aud consequently it list's 

UJIWMTds. 

Any contriv.mce by wbub air 
may be move In ely .idmilled to .i 
body iu a state ol conibustiou 
makes it go ou mon* ,uti\elj, 
Ht'iict* the .lUvautiige ol Arg.iiiu's 
lamps which n t en e the .in into :i 
liollowr within the tlame, by wliuh 
means oxygt'u may cuter into it 
exteiiially aud lutenially. J.ovd 
I’ochr.iue's bimp**, bv exjiuMUg a 
l.iTger smf.Ux’ to .uliiiit oxygt'u, 
weie an improvement upon the 
coiiixiiuii lamps in the street. 

Jl .1 body burn in cuuimuii air, 
of wliiih (Illy oiiedoiutb p.uL 
(omists ot oxygen, it uiav be ex- 
peited to biiiii iuiicli moie at - 
tufly aud ii\ully in oxjgeu ga*'. 
J'iiii IS the east*, and a body uiat!c* 
to burn in a phiat of nxygt ii gas 
gn(*s out a biilhaut light whu h is 
d.i//lu:j*, to till* eyt . In a ])lii il 
.>f oxygi'ii g.is it a piece of non, as 
the spiuig ot a wat h, be intiodu- 
cetl, und b\ anj means hie be ap- 
plied, it Will bl.i/.e with tilt* utmost 
\elieinenci* and gi\e out most bril- 
liant sp.irl.s. 

honu* bodiei li.ive such an 
attr.u'tiou lor oxyge-n lliat, in their 
onbii.ii y st ite, they will tlrav» it 
to tliein and i e iiill.uiied. Of this 
phospUoiuM is au ei-aiiiplc* This 
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Riib-^lancc mn.s{ be kept in ^^ater, 
siud if ii nmisfl be i'\iH>se(l to tlie 
air It .-moke ainl be loiisonieil 
o( itsell. 11 lelters bv* wrilteii 
wnii it on a w.ill ii pu i e ot boiiM, 
they ^^ill be 1ui)i)Onii>. in tbi' I'.iik 
until tbe pho-'pboiu-^ be loiimi 
liieil. A\ ben .iTi> evpoi inn iiK .n e 
tiled with rlii'i Miljst.iiK it iiiii sr 
not tie belli but <1 ii'ry sSinrl uiiile 
in tile li.nui, .IM (tie be.if ol tin* 
li.llid ^^OklIvi bv' rtiilln leiit to i .iu‘'e 
it to liursr into a Ibmie, .mil n.ll.et 
an injuiy. It nin-.t -'jieeiliiy in* 
))ur li.ii k into w fiti I , to lowei ns 
teinpeicituro, and jt ni.iy again It 
u^eil. 

llio pas nliiili is luiployeil to 
lipbt tbe streets, is not ei ministi 
ble simply by itsi H, aial <aily 
will'll ini\ed Milh owpeii; hem i* 
only tbrit [i.irt ot it uhub i miies 
ill coiit.ui with tbe an is iiiniiiiied, 
and tbe ibnue lioi'.^ not run atoiig 
tb« interior of tlio pipe, wbieli 
convey It. 'Ih' ii'onfJi of the pipe 
wbnli lets out Itu* ga « to tol’in tin.' 
flame is Jn ijuentlv 'O eonstnii ti d 
that air is adimttid to tlu inode 
of the flame .is 'ai.i) as tlie ouiside, 

d i^ is eon>eitued more peifei tly. 
Hie i‘ombi|s*iou of tbe gas toiiii.s 
A line u.iieiy vapour, vvlufli is 
di.ssip.ited III the atmo>>}diere. 

1 lu re avi‘ .some pbiei's whore 
byiirogeii is toriiiLd in the bowe's | 
of rile e.irlli, aei fimjiaiiled with j 
pri at lie.it, \i t it does not infla'iie 1 
until the p.is rise aljoiit tbe iiiit' j 
f.iee of tin* ground, when it 
atirai'f.s f)ie o\vgi ri ot llie .in and 
11. trues .iiise. One ol tiie. e natii- 
riil l.iiioraloi ii's ot pas is at I’letia 
!\1 ila, ill tile \ptniiines in ll.ily, 
JietAvei II rinieiiie and Ibilogua 

Most ( ooibiistibles hive not in 
ordiiiaiy ciu uiiistaiu'es such an 
attiaitioi' for o\ygei) :i,s to iii- 
fluine, I'otil me.ius be ilr•^t taken 
to iini'ease tlieir tempei.itim*. 
Common eoal'', li»r iiistani e. will 
not Imrn of tbemselves; inil il 
eoals be put on some coals .iln ady 
lie.ited till Y ret l ive an nu rease 
of temperature, and in that .slate 
nttr.iet oxygtn, .'iiid (ombostioii 
fakes pbu e, l^og.s of Vvood ;iie 
burnt in the same way, and as liie 
air r.iii Jii'l only on the outside, 
the proci ss is timcli less r.ipid 
Ib.in whin it is rlnveii into sinalle*’ 


piece i. When a light is applied 
to pit I e.i of p.iper, .sTuivnigs nf 
wood, Ol to ll.ix, It Ills'. iiitiv r.iiscH 
.1 small p.irt to i miIIu iently liigli 
!i inper.itiii e. .iiul tbe air getting 
access eii .ill .side.s, coniliu.slion 
quit kly gti -s on. 

(’tiiiilm .:'.)ii will po on equally 
well, wb.'lbi r tbe oxygen lie .sup- 
pbt'd Iji.m tile air, or by any 
titln r way. Jn the iii.ikinp of sul 
p'ai.i.' i. ul, s.iltpi'tre nid .siil]ibur 
ire nnsed tojitber, .vnd the s.vlt- 
petie supplies owpell to caiisu 
tbe .siilpluir to burn and give out 
tbe film's v.’i'lj are .ittraeted 
by watii, .'jid form tmiphiiiic 
at i.l. 

Carbon, 'vbieli is the piiiiciplo 
( oinpoiieiit part of all \t get.ibles, la 
« oiiibiistil le, SI) also are bydiogi'ii, 
sii!p;ni'-, pbo-'pboriis, .‘iid most t»f 
till metals. Cold, .silver, ami mer- 
ciir> are ineombnsiilile. AI.so 
bodies eonipeiijiib d of .simpl(> i oni- 
biislibb' .subst.im es, are e, triable of 
tombuifition, a.s toal.s, oiN, resitnt. 

Kill lbs are iiicap.ible of combiis- 
iioii. A sr me may be heated in 
the file, a.ul it iii.iy be made red 
hot, but It w ill not be burnt like 
I o.o's ; V ben it is lemoved lioni tbu 
iiie, it giMdiially givt'.s out its lu'a 
.iiid returns to its toiiiier state. 
III.' stoiie.s disib.iiged from the 
volcano ol Mount \e.su\ivis, heated 
lo the utmost ilegrte, do not in- 
tbiiiie, iiiit ^i.idii.iily give out their 
he.it Jl a > iilbcient degret' of heat 
be }.{ pbeil 1.) .some I iuds of stoiu-.s, 
1 * m .y tUstioy tb, ;r adhesion, 
till \ may be rii.ide to tniinblu 
i!ov.-n ini'i dcr, of vvliicb lime 
Ii. .Ill 111 ,1 .III r. Or till* .stone 
m.iy lie meiti d by llu' heat, W'hicli 
V. ill i.ioie le.idilv t.ike jil.ice if 
ceit.im Ollier .siib.st.nici-.s .is .soda, 
be (oi'.ihiM ' 1 w'lib ilieiii, thii.s .s.ind 
O'- Hints .lie loelted, .ind become 
.lis,. li'if e irliis it (‘V IT so iiiiu li 
Ik .ited, vvb' I) wiilidi.twn limii tlie 
i-.ri e of 1li.it lieoi, will not coiiti- 
Mije to l.'.uii ot llieiuselv es, hn- 
hibiiig oxygen, and giving out 
eon till Ill'll hti'eriios of light ilild 
heat, but will gradually eool down, 
bitoiiiiiig i-vi 'y instant colder and 
lubler, Irom the time th.it they are 
vvithilruvvn fiotn the fire by which 
they were heated. In this respect 
eaitiis dillcr troiii metals, that 
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wlicn tbcy are molted tboy bo- 
coiiU' vitrilii'd, and do not on oool- 
return to tlioir lonnor state ; 
■uhereas riietols wliii li lia\e been 
melted, wl>eii the> ba\e cooled 
are the sainc before. K\ei> 
one ii.is seen this in the case ol 
nieJied lead, an<l it is tJie ^^tme 
with .ill other nit'tals. 

It was t!ie theory of liavoisier, 
rind ol the l’’renrh Chi'niisls, th.it 
eojiilnistion always ariHe fioni the 
<.onibii>tihl(‘ biidy .djsorleii;; ov\' 
Ken, iind tiom liK'd '’ud lnMt 
beiJiK Kivoii out iii th<* |»ro<‘<‘ss. 
t’lieiinsts h.ne sini-e diM*o\eieil 
Cases, in whu'li coiMhii-,iion may 
take pl.ne nuliout thr pieseiut* 
of , aiul sMini- uriters Jia\i* 

spoken u 1 |j.(\ Ol dt 1 's thioiy is it 
It v.eie mill lie. It is line K'‘iie 
rall>, and in .ill ordin.iiy 
eM I'ptions aie tew A\lii(.h .vie pro- 
duced li> the artdn i<i 1 combmalion 
ol pre]».vied n>Kredieiil., in uhnii 
ail uitv'U.se ai tieii nia> t.iki pl.ne, 
and ill the union light and luMt 
m.iy be evolx d. 

ill Ibis (use.as ill Ins llnsnv ol 
acids, the meat I'lendi « heiiiisl 
iindei took to l.iv down ageiu’i.'l .sn.s 
leiii, V. liilsl the S' lence wa. not in 
Ji i.iilhcienil', perket state, and 
f.'rthei expel iiiieiit ha.s ojstovered 
eases in wbidi he. tlieory '’ll!! lud 
apfdy, ofMiiuli iiisi.inces Jiavebien 
iiieiitioiied ill tin* precedin'' .nti 
ell'. Ill f.ut, it i.s still too e.irl) to 
SiUcnipt a geiier.il th<-or\, and all 
tli.il I .111 with stiicfiie'..s lie said, is, 
tli.'t t oiiibustioTi t.ikes ]da( e ill ail 
« .ises 111 V hi( b .;n intense and 
MoliTit niotioii I .in lie coneeived 
to be ( oiiiinuMii r'ted to the lOi 
pu .1 len ot bodies. 

Sj'i ei'l.ilion, on sviili subjects, is, 
however, ol the gie.itest utility, 
w.hild kept in piojier boiiiid.s nal 
re' I lied im lelv as spe. iiiatioii, 
and not sjintMiig up the itiind 
aiMinsr tarllier iiiloiination and 
rc.i'-oniiiK, but excitiiit; it to far- 
ther iiuimry. Witli this view wo 
make an i vtr.ut fiom Sir Kicliard 
Phillips's “ 'I’welve Kss.ij.s on the 
Pioxiinate ('.nisi s of the Material 
Pheiionien.i ot tin* I inverse,” winch 
c. 111101 f.ul to he prodiutive of the 
highest beiu'fit in the nnnd of the 
rellei ting and discerning reader. 

“ In foiisaleiiug the phenoiueiia , 
Jr«3 
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of combustion and light, vre may 
obbt‘r\e that, when a nail ha.s been 
lie.ited by a lianiiner, or two 
pieces of wood liiive been rulibed 
together, so fis wnlh either to light 
.1 niatcli, and with that the t.vper 
of ,i lamp, or the wick of a i andle, 
or any intl.immahle mass, it i.s 
(‘videiit th.it the .itoinic motion. 
thu.s transferred is hut a portion 
of the blows, or the frudion ; yet 
the lamp, or the candle, or intl.'uu 
malile mass, will liiirn for liuurs. 
W Ilf nee, llieii, is prodiu ed this 
loiitiniiit) of atomic motion / How 
»s it that tlie ellei t .so far esceeds 
the origin. il ca.i.se '! 

“The answer to these questions 
i:noUt.s the eulive theories of 
le-al, condaisl ion, .iinl light. 

“ \\ h.it aie the .ictiial t'ircum- 
stances in i.'buli t!u' ellei t t.ikes 
placet 'Jhc lust excitement sim- 
ply piodiaed, by loeal appli* ation, 
all evdhitiou of hydrogen p.is, 
wlia li, thus exeiuil, biiomes 
li'iioe, - tills ll.inie piodtues other 
hvdiogeu, and the ll ime i untmiies, 
i bill The oji'Miii) ixcifcimiM d’s- 
p» 1. .mil tli" ei.ci t li I oiilijiui'il 
b\ soii.e id-imdei stood pov. tr, or 
some re-.adioMs <if tlie .>.’11 ioumIim,'- 
ga-. Wh.it, then, ii tlm pov. i r 
vv iiieli niaiut.'iiis (lie eonst.mt Iroit, 
or atoinu' million, c .h uhited to 
keep iij) the i volution ol tin- liy- 
drogen, .iml prodiu-e bglii ' 

“ We know tii.it owgeji [fas is 
present; and ili.it, it the e-.olii 
liou l.ike }'l,ico luulcr .i i 'o'.v- m 
"•el, the plieiKuiieii i « c. i- W h.'li 
(he oxygi ll l.as fliP.ijipe.ucd. We 
know, Ih.M ill tlie t oinli'LiUon of 
simple lull.iiniiialilei, vv ho-.c t i:iet 
constituent is the hy.li ogeii, that 
atpieous V apour is t reated ; and 
tii.it w.iler IS eomposcil ot h\dro 
gen and ox \ gen : Hie re.sui.’^s being, 
Jiydrogf ll and oxvgiii in Itie tnnii 
ol the iU|iie(iiis v.ipout, witli c.ir 
bun in loim of smoke or siu>t. It 
vs uImii known, tli.it, when nii‘td])i 
are highly excited by .itoiiiie, mo 
tion, oxxgeiious atoms comhino 
witli them, .iiid produce w hat .■i'm 
c.iiled fiMiles, which ii'e luuviei 
than the oiigiiial metals, 

“ The most rational and generally 
reci iveil hypothesis, determines 
that gas.ses ovvi* that form to tho 
accident of iheir atoms being iu 
li 
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great relative motion, porhnpa hi maintameil by the fixation of oxy- 
inutit.il rotation ; and ive are for- gen. It may, indeed, be snapec- 
ced, by nnmeroiui faet**, to admit ttul, tb.it every di*gn:e of lieat in 
that the atoms of oxjgeu gas .ire dry bodies is lucieasi'd by tUo 
the most active in tin* iitmosjdiert*. fixation of ovygeii, wJiile .it tbo 
Is it not evident then, that the SiUiiu time avvt krutioii. of atorniu 
atoms of the oxygen, previously in inotion, or inotiou added to motion, 
rapid motion ^ li.ive be';ome inert .isls flm niteieaty of the of- 

during the pro< css t Jlnt, in be iVeJs in .i Jiigb georiietriciil raii.i. 
coming fixed, they tranift rnd “ Tm heat or atomic motion thus 
their motions ; and atomic nmtioiv ere i tod by the traiiot- r of the 
is heat, tbo source of winch is tie* mu/ ton > of tin* atoi.i- of oxygen, 
object of inquiry. 7V/e /iuin^it of' p'lidiiei^'., of coupno, -.uch .ui cx- 
ihv nctir'c atoois of' ort/i^t/t ilisnN‘^ utom.nit of <iic evolved hydrogen 
comhn^t>t>‘», A th njor-' th<‘ va;t\t ga.s, a i geiiei.if-M it })roj:.ig.i‘ef 5 , 
of IU\ hat or vtoffon hif nhnh fh !)v the Lv.v oi the iu\ e■•^e ratio of 
Viinihits/ton or i'oin'ion of ilu* .« t»‘' t!ie dist mce those 

is kept vp ttnd tins..iH ottif. /! i\ rectili n ar p'iir..iti ms vvliu.!!, acting 
tliv Motion of till' atoms' of tiic utt/. tlirougli the c i.its of iiie eve, ex 
ffcn tran^h t'rt it to tin' atoms' of' fho iite, iti the retina, tin* perceptio.i 
in/famuiufi/i' or to fho afom\ of ot Imlit , ami, in th * n Vvet. of 
fhv nn fat uhilo ni a j‘tato oj vom- oilier parl.s of the bedj’, tlie p‘T- 
biivtiu),. eeptioti I ilJeu heal. 

''‘TTiJS rule holds univcTSally, nie “Though oxvgen rii.'.y, however, 
CXI ifed gas i-s lor the teuc a con- be the palmlum of lieatftl hydro* 
dmtoTof moliou or bed ; and ue gen, yet, as tlie 1*001. e*. 'ta:n of 
know that os’.gou ali.iclies itaelf, atomic niotinn is th * e'do r V"»- 
or is enadi Used in all bo‘.!n*s ni diicod, .so nliiti'vcr < reah-.' or 
proportion t.» their powei of ion- keeps up tins niolion, will l•ontl;^Tle 
ducting i.i"ti(>ii OF lu'at.— Hence the he.it or dame; or, in oth r 
the o\y l iti-m ot inoUls in tin* words. In .it will m.imt.iiu lie.it, 
ativ(’spm.rc, — lu"i(<5 the l.iw that and inotKio niii. nan*, molio’i. 
po'.itive or oxvgeuous electricity llenei* j,*- is iliat 1 .e.cs exist, .e. in 
iollowT the most exciti <l body,-— the white lie it ot wi>*e, a.i-l m Cie 
e tin* jcvuninlation of oxygen, fusion of gl.iss in tie* e*ili.<iid .! 
or loost m tiu* atoms, on the sur- receiver of an air-pump, .md in 
lae-* ot the best condn-tora of heat other nistauees, iu v.in-'h llamc, or 
in tic* galvanic serjcs, ivt . AtC. great heat, or eoiiibutLioii, iaM*s 

‘ It apne.ir-. ton, fiojii therxperi- pl.ice wLlhout t.io presenee of 
meiifs of n.ili.m, Ruinlord, and o'tygru, and heme, al.so, vli‘*n 
others, tiirit belt evolved during other bodies, combined v.irii Ibi* 
tin* ( o'iibu-«tiou of various bodies, inil.iinmable g.i*., tend to inrreiM! 

IS nc irly in the exact ratio ol the or decreasi* ir-' inteimity of 1110:1011, 
oxygon 1 onsiinied o.** lived, and the saine r.idiance of liei.t .iml 
the did'erenci'S may inoliably be li'*.it t.ikes pi. in*, .is ib.mg]i a 
aseribcii, pithc r to adveutitioui cir- sm.iller or l.srgi-r qu.ndn^ of oxy- 
rumslaut.e^, or to the r.itio not gen had heeti lix«‘a. Th<* loree of 
being a simple firithinetical one. beat in the olo.v p.pe i.s prodii-cd 
“ .A* motion excite.s the .1 toms of by the eonceiitratioii of the o\y- 
bodi H by perciis-ioii or Iriotion, g<*nous atoms, an 1 by then* being 
after the aq leoiia nioi.stur.- h.is driven, directed, and depiived of 
been raisi'd m vapour, and theiv- their motion, at one point of the 
by carrying olf the lir.st .iclions ; body acted upon. In a word, /Ac 
that then hydrogen gas is evolved, nhuto is tho of' thr intynnc 

when th'; a*:ce*..s ‘,iud iixation of inahon of atoms rtirloiisl}i circiim 
ox t gen by cornbm dion increases stanevd in rotation to n'lrh ofh- r ; 
and eontiuiies the heat, Th<'./i>i/ and liieri* are no my.sterie.i if w o 
ufomie motions uppljcd to u body, cease to invent them, and exammo 
therefore, are dispersed by evapo- nature by this mashT-key. 
ratioti or volatili/ation ; but, in •* Tlio nature ot oxygen, and its 
the seanul stagej Ihu inotioiia arc juodo of existence, loriu other 
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questions. It is not disputed that 
it cousists of atoms. Whether 
they arc only of one form, or one 
density of difTerent bulks,— urhich 
of these conditions is essential, 
aTid which may or docs vary, — 
whether they are the most active 
and iiiove.ihle atoms, — in what 
atoms of (.iher gasses diller from 
them,— whetJicr tliere is a sub- 
Btratiiiu in wliich the oxygen 
moves, &c. — arc points respecting 
which then: has been a great dif- 
ferojicc of opinion amoug-it che- 
mists, but uhu'h we have not room 
to discuss. It is sulHciciit, in the 
general dovelopcmont of this 
theory, to iiscertaiii, from numer- 
ous circunistauees, that oxygen 
consists of atoms of great ivlativc 
action, and, as such, is sufficient 
to jiroduce the phenomena of com- 
bustion, the simultaneous evolution 
of liydrugeii, and the other results 
of thiit process ; and tiiat, without 
them, till* proeess can bo carried 
on ojilj by moans of othi*r intense 
atomic agitatums, or motions. 

“ Oetonation, or explosion, is 
caused wh-'iievor by the coinnmni- 
c.itiou III '.uiliciont atomic motion, 
the atom , ef g.is previously fixed, 
or combined, are icconverted into 
thoir g.ifje'i'is hulk and form ; and, 
ill this couicTNion, part of the mo- 
tion ii t.uminiinu.ated to the air, or 
to tiny solid so pi. iced as to receive 
theiumion; p.nt of the oxygen of 
the air lu, at the sauu; liiiu*, fixed 
so .IS to augment the niotioii. 

“ \ilioii.M conipoiiiid.s explode, 
iir...ii r tue.te CHS um.>tances, with 
\ioleir. t; liMURiamh oxygen, and 
tiaiisl'eiriiig and exhibiting much 
heat; but hyuvogeu, converted 
from.i fixed to .i gaseous st.ite, aiul 
cotiiblned with curb n, explodes 
silently, Miili heat derived from 
the fixation ot oxygen, as in tulluw- 
gas, oil-gtis, coal-gas, i&c> &c. all 
carbonates of h^arogeii. 

** Uiicoiiibiued hyilrogen explodes 
or expands by accession of motion 
witli dilferen*' phenomena, oxygen 
being fixed, and Uiereby exhibiting 
heat ; and the compound being 
oxygonated liydrogeii, or water. 
Mitruus I'oinpounds, thus combined 
with motion, and fixing oxygen, 
produces analogous phenomena. 

JVlotion transferred firom the 
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igniting body, (itself rendered so 
by motion,) is therefore the cause 
of the pt‘cullar excitement or ex- 
pansion of the hydrogen and nitro- 
gen, and in the motions of their 
atoms, is absorbed ; when the 
moving atoms of tlic oxygen simul- 
taneously become fixf;d, and there- 
by trauslcr their motions so as to 
excite motion in adjoining bodies, 
or the pcrceptiou and effect, called 
heat." 

COMBUSTION INVISIBLE. 

SeclNVISlHLK CosiBUsriuN. 

COMBLSTION SPONTANE- 
OUS. See SroxTANLoes Cum- 

DUSTION. 

See also Incoubustiblx and 
SlFETY L\MP. 

COMPTON ITE. A new mineral, 
found in drusy cavities, in ejected 
masses, on Mount \ esuvins. It ac- 
cur.** crystallixed, in straight four- 
sided prisms, which arc usually 
truncated on their lateral edges, 
so as to form eight-»ided priMOis, 
tcrmmatc‘d M'ith flat summits. 
Transparent, or semi-transparent. 
Gelutmizes with acids. ^ it is some- 
times accompanied wdth acicular 
arragonite. It was first brought 
to this country by Loid Compton, 
in IHIH. 

CONCRETIONS (MORBID). 
When the soft parts of the body 
form solid concretions, they are 
said to be oshitied, as these con- 
cretions consist of phosphate of 
lime, the same as the bones. De- 
positions in the cavities aro geiie- 
rally called calculi. Sec Uhinviiy 
C ii.ci)!..! and B11.1;. 

CONC EJiATION. When a fluid 
becomes solid, it is said to undergo 
congelation. The term is cliiefly 
applied t ) the freezing of water. 
See CvLUiiic. 

COPAL, improperly called gum 
copal, is a bard, shining, trans- 
parent, citron -coloured, odorifer 
ous, concrete juice of au American 
tree, bat which iias neither the 
solubility in water common to 
gums, nor the solubility in alcohol 
common to resins, at least in any 
considerable degree. By these 
properties it resembles amber. It 
may bo dissolved by digestion in 
linseed oil, rendered drying by 

a uicUime, with a heat very^ little 
»ss than sulficient to boil oc 
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deronipoBe the oil. This solution, 
diluted %7ith oil of turpuutine, 
for 118 a beautiful transparent var- 
nish, U'hicli, vrhen properly ap- 
plied, and slowly dried, is lery 
hard, and very di. ruble. This var- 
tiisli is applied to siiull-hoxes, tca- 
LM)Hr4ls, and other utensils. It 
preserves and gives lustre to paiiit- 
111 S'* , and greatly res wire's the de- 
cayed colours oi old pictures, hy 
tilling up the cracks, and rendering 
the surfaces capable of reflecting 
Ih'iit more uniforml\ . 

Mr. .Sheldrake has fouud, that 
camphor has a powerful action on 
copal ; for if pow dered copal be 
triturated with a little cauiphor, it 
softens, and becomes a coherent 
mass ; and camphor added cither 
to alcohol or oil of turpentine, 
rend<-rs it a solteiitof ropul. Halt 
an oiuice of camphor is sufTicicnt 
tor a quart ot oil of turpi'iitiue, 
which should be of the bi'st quality ; 
and the copal, about the quantity 
ot a large walnut, should be broken 
into very small pieces, but not re- 
duced to a tine powder. I'he mix- 
fare should bo set on a Are so brisk 
^ to make the mixture boil almost 
innuudiately ; and the vessel Mr. S. 
recommends to bo of tin or other 
metal, strong, shaped like awine- 
hottle with a long neck, iuid capa- 
ble of holAhig two (piarts. The 
mouth should be stopped with a 
Cork, in which a initch is cut to 
prevent tlie vessel from bursting. 

COPPER ifi a metal of a pecu- 
liar reddish-brown colour; hard, 
sonorous, very malleable and duc- 
tile ; of considerable tenacity, and 
of a specific gravity from 8.6 to 
V.iK At a degree of heat far below 
ignition, tlie surface of a piece of 
polished copper becomes covered 
witli various ranges of prismatic 
colours, the red of cuch order being 
iiUHTC.4t the end which has been 
most heated ; an ciTect which must 
doubtless be attributed to oxida- 
tion, the sfratutn of oxide being 
thickest where the heat is greatest, 
and growing gradually thjinuer ami 
thinner towards the colder part. 
A greater degree of heat oxidises 
it more rapid^, so ^at it contracts 
^tn powdery scales on ito Buifa<^, 
which may be. easily rubbed off: 
the tlanie of the fuel becoming at 


the same time of a beautiful bluish- 
green colour. In a heat, uearlv 
the same us is necessary to melt 
gold or silver, it melts, and exhi- 
bits a bluish-green flame; by a 
violent heat it boils, and is 
Tolatilixed partly iu the metallic 
state. 

Copper rusts in tlie air ; hut the 
corroded part is very tliin, and 
preserves The metal beneath froih 
tVirther corrosion. 

Copper is procured from its 
ore in the isle ol Aiigle^ej, in the 
following manner: — The ore is 
first broken in small pieces, and 
then piled, up in heaps bctwreeii 
two walls, twenty, thirty, or fifty 
yards in length, and (.overed over 
with flat stones, which are ce- 
mented together. The heaps arc 
tlien set on fire, and the sulphur is 
sublimed in chhnneys made for 
that purpobo, and presi ri ed fur 
sale. These heaps continue three 
or four tnontlis burning, according 
to their size ; sonic are so large 
(about two thousand tons in weight) 
as to require ten months, llie ore 
being now reduced in weight, is 
wa^hed. The ■water of which 
washing, being a solution of sul- 
phate of copper, is precipitated by 
all sorts of old iron. 

Pure copper is generally ob- 
t.nncd by using the solution of sul- 
phate of copper, which is lodged at 
the bottom of a bed of ore in a cop- 
per mine. This solution is drawn up 
and poured into pits where all 
kinds of old iron are thrown. The 
iron attracts the sulphuric acid, 
and is thus in time dissolved ; but 
a thick crust of metallic copper is 
first precipitated on it. This is 
scraped oft and fused : the Iron is 
then thrown in again to jirecipitate 
more. Tliis is repeatedly done 
until the iron is entirely wasted ; 
that is, dissolved by the sulphuric 
acid. Precipitation of copper on 
iron in the large way, is also 
practised in Ireland and Hungary. 
The purest copper is always ob- 
tained in this way. 

Native copper is generally found 
in Siberia. An entire mass has been 
found in the Brazils, weighing 
%,060 pounds. It is now in Lisbon. 

A largo masit was also recently 

fO'dud m the bed of the river ^ 
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Onatanagftn, in tfae United States 
of Ami'rica. >lotwithstanding the 
number of «*opper mines, particu- 
laily in Wales, till about the year 
1730, most of the copper and brass 
utrusLls for ciilmaTy and other pur- 
|iosi'S used in this country, were 
importefl from H>iTubur(;h and Hol- 
land, beiiiR procured from the 
tuanufaotor;e‘" of (Jerniany ; even so 
lute us the yt'ur 1750, copper tea- 
kettles, saucepans, and pots of all 
sizes were imported in large quan- 
tities ; hut through the persevering 
industry and enterprising spirit of 
our miners and manufacturers, 
these imports have beenmo totally 
uiinecess:iT>. The discovery of the 
new copper mines in Derbyshire 
and Wales about tlio year 1773, 
contributed to the CKtcnsiou of the 
manufacture in this covintry, and 
it is calculated that tlic annual 
value of the exports of copper and 
brass is not less than 3,500,000f. 
and that the number of persons 
employed in the ditlerent brandies 
and stages of these manufactures 
is not less than flOOO. Qne of the 
richest lodes of copper that has 
been seen for many years past, has 
lately bet*n discovered in the 
neighbourhood of P.uistow in Corn- 
wall ; it is a fine grey ore, three 
feet thick, and worth from SO/, to 
100/. per ^ithoin, and is only lil'tceu 
feet bolow the .surfmu* of the 
earth, while the levels are such as 
to admit with ease an adit at forty 
fathoms, lloeks of grey ore are to 
be seen on the spot, of two cwt. 
each, and worth -10/, per ton. 
Very extensive mines of copper 
have lately been discovered in dif- 
ferent p.'irts of Ireland, which bid 
fair to become a »ourcc of great 
wealth to that country. In the 
county of \N icklow, there is an 
extent of country nearly ten miles 
in length, (reaching from the 
mountain in which gold has been 
found, from M. W. to S. E.) in 
which distinct veins of copper have 
been discovered. Coppi r ore of a 
very ridi quality has also been dis- 
covered in the county of Wexford. 
The hills of Allen, of Kills, and 
of Killmamy, contain several vain- 
able veins. 

Copper, both in it5 native and 
combined states, likcwiso thei toe's 
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and salts of other metals, may bf 
gratuitously viewed at all times in 
the great Saloon of the British 
Museum ; where they are arranged 
in glass coses, according to a ge- 
neric plan, thus Salts Cupjter 
Salts of Silver f Salts of lAme, <Jc- 
4c. 4c. The arrangement and 
magnificence of the whole, wliilst 
they do honour to the science ot 
the country, reflect great credit on 
the judgment of the managers. 
Specimens of almost all these mi 
nerals, in a statu of great perfec- 
tion, form also an important part 
of the Mincralogical and Geological 
collections sold by Mr. Mawe, in 
tlic Strand, London. Mr. Maw'C is 
in possession of a piece of pure 
native gold, partly combined with 
pieces of silox. This specimen, 
which ho found whilst travelling in 
the Brazils, is much worn by 
rolling in a river, perhaps for many 
ages. It contains now, as much 
pure gold as may be coined into 30 
guineas. 

Copper exists in considerable 
abundance in nature ; it is found 
native ; alloyed with other meUls ; 
combined with sulphur ; in the 
state of oxide ; and lu that of salt. 
It is not unfrequontly met with in 
the native state, sonn^times crys- 
tallized in an arborescent form, 
and sometimes in more regular 
figures. Copper exists native, 
alloyed with gold and silver. The 
most abundant ores of copper are 
the BuJphurets, and of tliese there 
are a considerable variety, exhibit- 
ing various colours, and various 
forms of crystals. In the state of 
oxide it has been found in Peru of 
a greenish colour mixed with white 
sand. In the state of salt, copper 
is combined with the sulphuric 
and carbonic acids, forming native 
sulphates and carbonates of copper. 

In the wet way Brunswick or 
Friezland green is prepared by 
pouring a saturated solution of 
muriate of ammonia over copper 
filings or shreds in a close vessel, 
keeping the mixture in a warns 

{ dace, and adding more of the so- 
ution from time to time, till threo 

£ arts of muriate and two of copper 
are been used. After stacndiiig a 
few veisks, the pigment is |o be 
sepatated from tao unoiidibKd cop- 
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per, hy washing through a sieve ; 
and then it is to be well washed, 
and dried slowly in the shade. 
This preen is almost always adul- 
terated with ceruse. 

Tliis met.ll combines very readily 
with gold, silver, and mercury. It 
unites imperiectly with iron in 
the way of fusion. Tin coinbineH 
with copiier, at a temperature 
much lower than is necessary to 
fuse the copper alone. On this is 
grounded the method of tinning 
copper For this purpose, 

they arc* first scraped or .st;otired ; 
after which they .ire rubbed with 
ual ammoniac. 'J’hey are then 
heated, and sprioklt'd v.’ith pow- 
dered rr-hi'i, which defends the 
clean sui f: co of the* coppeu- from 
aequiriiip the slight hhn of oicide, 
that would prevent the adhesion 
of the tin to its surface. The* 
melted tin is then poured in, and 
spread .about. An extrcmclv 
small iinantiiy adheres to tlie top- 
per, vmic.U may perhaps be sup- 
posed insuttudont to prevent the 
noxious eflects of the copjicr as 
perfectly as might be wishcal. 

When tiiii.s melted with copper, 
it composes the conipuiiad called 
bronze, lii this metal the specific 
gravity is alwavs greater than 
would be deduced bv computation 
from the quaiUities and specific 
gratities of it.^ component parts. 
The use of this hard, sonorous, 
and durable composition, in the 
fabricatioii of cannon, bells, statues, 
and other articles, are well known. 
Jlronzes and bell-metats are not 
Usually made of copper and tin 
only, but have ntliei adnii\tures, 
coiibistiug oi lead, /me, or .irM*iiic, 
according to tiic motives of profit, 
or' other imuicenieuts ol the aitist. 
Rut the atteution of the f.hilo.so- 
pher is more particularly diri-cted 
to the mixture ol copper and tin, 
on account of its being the sub 
Btance of which the hpeculums of 
reflecting telescopes arc made. 
See Si'RCULiiM. Hie ancients 
made cutting instruments of this 
alloy. A dagger analyzed by Mr. 
Hielm consisted of copper, and 
Iflltin. 

Verdegris and other combiua- 
'^tiona of copper are very do- 
tructive poisoosj and -wiU prove 


fatal if received into the stomach in 
very siiitdl quantities. They hai e a 
direct operation on the nerves and 
brain, as well .is an eiieet of produc- 
ing inflaminatiuii in tin; iiitestiaes. 
Sugar given iii large quantities is 
the best antidote. 

COPFKRAS. The green s.alt 
sulphate of iron is so nariied ; and 
also the blue s.ilt sulphate ol cup- 
per IS sometimes also called 
coiipcras. 

CORALS con.sist of ne.irly equal 
portious of carbonate of lime and 
animal matter. 

CORK IS the bark of a tree of 
the oak kind, very common in 
Spam aud tlic other southern parts 
of Kurope. 

Ry the .ictionof the nitric acid it 
W'.as fouml to be aculihcd. Sec 
Aciu (SunKiiir). 

CORK (FOSSIL;. .Sec Asbksto.s. 

CORLNDL'M. This mmeval 
may be bubdivided, according to 
the form of its crystals, into octa- 
hedral, rhomboidal, and pn.siuatic : 
of the first arc autoiualiU*, cey- 
l.'iriite, and spinel: of the second, 
salamstone, sapphire, emery, aud 
adainaxitiuc spar. Ilio prismatic 
corundum is also called chryso- 
beryl. 

OOTl’ON. This vegetable suh- 
staucu is Milubic in strong alkaline 
l<*es. It h.is a strong ailmity lor 
ulniniiia, sever, il inetallie ovules, 
andtanniii. Niliic acid, with heal, 
changes it into ov.ilic acid. 

CllKA.M. The oily part of milk, 
which rise;, to tin* suilace, mivetl 
With a little eurd and serum. Jle..c 
.Hcparati s the cii> part, but in.suie.s 
Its flavour. 

CRIiAM Ol-’ TARTAR. See 
Taiuuiiiu' Aciu. 

CRlCilTOMTR. A mineral fo 
called lu honour of Dr, C'rii Iili.n, 
physieiau to tlie Kinpcror ot Rus- 
sia, an euiiiuuit uii-ier.Llogi.-,t. It 
has a velvet-bl.ick eoloiir, :iuJ urys- 
IhIIizcs m very acute cniall rhom- 
boids. 

CROCL'S. llio yellow or saf- 
froii -coloured oxides of iron and 
copper were foimerly called crocus 
inartis aud cioeus veneris. 'I'liat of 
iron is .still c.allcd crocus simp/y, by 
the workers in metal who use it. 

CROSS-STON K. Harmotome, 
or pyramidal zeolite. Its colour ia 
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gre'yi 9 li*'whitc, passing into smoke- 
grey, soniftiineb miibsivc, but usu- 
ally crybialli/.od. rrioutivi* foriUj 
a double lour- sided pyramid, of 
1 *^ 1 ° i>6' and 8 ( 1 ° ^ 0 '. Harder than 
iluor spur, but not so hard as 
ap.ititi'. I'iUsily irangible. Specific 
grai ity 2.3a. It luses MitU mtu- 
iiiesLciu'e and phosphorosconco, 
into a (olourless glass. Its consti- 
tuents urc -»11 .silic.i, lU alumina, 18 
barytes, and la w.iler. 

CltO'l'ON KLKLTHKKIA. Ca.s. 
canllu bark (oiilai'us iinioilage and 
la tier jiiiiieiple 8(i4 parts, re.siii 
bss, MiUtiie matter 72, nater 4b, 
■woody fibres 30‘M ; in 4(j!l(i parts. 

Dll LbTS, tlio bony coverings of 
rial 1 . 1 , loijstei'b, ei^>'-.-)liells, and 
snail-.sbells. Jiy iat-(iuillot, lUt) 
i‘.ii r% ol lobster cvnst, consist of tiO 
(uiLonalt' <il lime, 14 jdiosphate of 
ijiiie, and 2 G t .uriiaginuus matter. 
Jtil) ot hen’s egg-shells, consist of 
Hb.ii carbonate ut litne, 5.7 phos- 
phate ul lime, 4.7 auiuial matter. 
Hones contain a larger portion of 
liu.siiliute ot lime ; sludls generally 
live less phosphate of lime. 

Cll^OLlTK consists, by Klap- 
roth, 01 24 alumina, 30 soda, and 
4U lluuiic and and water, it is, 
tlieretore, a soda-tluate of alumina. 
Vuuquetin's .inalyMs of the same 
mineral gives 47 acid and water, 
32 sodii, and 21 ahiiniiiu. 

CllVOPHDIH'S, The frnst-berirer 
or cairier oi cold, an <‘leg.iiit 111 - 
btrunient invented by Dr. VVollas- 
tyii, to demonstrate the relation 
between evapor.Ltujii at low tempe- 
ratures, and the production of cold. 

CRYSTALS Ai\D (’laSTAL- 
IdZ 'VriO iN . When Hind substances 
become solid they frequently ub- 
sunie regular polyliedr.d lumis, 
which are called crifStaLs't and the 
bodies wbicli do bO are said to 
bo susceptible of erystalli/.atioti. 
Many niiiienils are toond which 
are thus arruuged into regular 
forms. 

To tmable the partic'lcs of bodies 
to assume that regular form -which 
crystals exhibit, they must have 
freedom of motion ; and accordingly 
the hist step is to confer on it a 
liquid or aeriform state, by solu- 
tion in water. When common salt 
is dissolved iii water, the particles 
will be too far asuiidcr to ciert 
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reciprocal attractir.n ; in other 
worus, they will bo more power- 
fully atti acted by the water than 
by each other. If we now get nd 
ot a portion of the water, by eva 
poration, the saline particles will 
gradually approach each other, 
and will aggregate accordii g to 
certain laws, producing a regular 
solid of a cubic loim. If Die pro- 
ci‘bs be slowly conducted the {lar- 
ticlcs unite witli great regulaiity, 
if hurried the crystals are irregular 
and contused. 

'i'heru are certain bodies wliich 
may be liquified by heat, and dur- 
ing blow cooling may be made to 
ciystullizc. This is the ca.se with 
many ot the metals, and with sul- 
phur. Some ntlicr substances, when 
heated, readily assume the state of 
vapour, and during condensation 
pie.sent regular crystalluic forms, 
buch as iodme, benzoic acid, cam- 
phor, Ac. 

The hardness, brilliancy, and 
triiiibparc'ncy of crystals otteu de- 
pend upon their containing w'uter, 
which sometimes exists ui tliem iu 
large quantities. 

'J'hus sulphate of soda, in the 
state of cr>stal8, contmns more 
Uian half its w’eight. 'ibis is called 
water of crystidlization. iSomo 
salts part w'ith it by a simple ex- 
posure to dry . ir, when they are 
said to elllori'.scc* ; but there arc 
oUiur salts which deliquesce, or 
attract water from the atmo- 
sphere. 

Crystallization is accelerated by 
introducing into the solution a nu- 
cleus, or solid body, upon which 
the process begins, and mahufac- 
turers often avail themselves of 
this circumstance. 

A strong saline solution excluded 
from tlic dir will frequently crys- 
tallize the iustdiit that air is ad- 
initU'd, a circumstance referred to 
atmospheric pressure. In other 
cases agitation produces the same 
elfect. The presence of light also 
intluunc(‘s the process of crystalli- 
zation. 'ilius tlio crystals collected 
in camphor bottles iu druggists’ -w'in- 
dows are alwa>smost copious upon 
the surface exposed to the light. 
Crystallized bodies affect one form 
in preference to others. Tho fluor 
spar of Derbyshiro Ul 
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r os ; Ao does cotninon salt ; nitre 
the, form of a six-sidca prinm ; 
tod suIphatK of nuignc'jui in chat 
of a four-Mdpd prism. These foriaa 
are'liable to >ary. Fluor spar .*ind 
vfyatalliKu soinctiiitcs in the 
i&rm of octOihedTa ; and there are so 
nftoy forfiui of carbon atu of Ihnu 
it it clifheult to select tliat 
W]^h must commonly rccuis. 

^ Rotne do Lisle rotvrrcd these 
of form to cci (tiin tr ins- 
doiio&a of to iu\ariablc prnnitivt* 
Wl^bua* Bergman suspected 
Wo exiateiic'e of a priiMiti\c tiu- 
^na in all inriniitivo bodies. hen 
flUiuy entered this field ot iutiuiry 
ine not only corroborated the opi- 
of BergmdA, but traced with 
wuch success the laws of crystal- 
Saotion, and polutod cat die mode 
df trausitiou rrom priuiitirc to sc- 
dtodary figures. 

, ^osti who arO in the habit of 
<^111110 and poUsliiug certain genns; 

long toown (hat they only 
gnbvd Blnoofh surfaces u lieu bro- 
ten in one din ctioii, and that in 
ethers the fracture is irregular and 
«|#voii. 

- In splitting a six-sided crystal of 
' '^^icnreoua spar, wu Hud tliat of the 
l f4sca of the superior base thum 
Onpato edves only will yield to 
#..]Uoir. 'Dn! three intermediate 
resist tins division. If we 
toUfS diis dissection in the same 
idoh we shall at length obtain 
oluae rhomboid. 

. ia IhQowuig the method above 
^ipscribed. Ha'iiy obtained six pri- 
""itf forms :t> 1. The cube paral- 
IpedbUf Tbe tetruhe- 

0lli« a. Tho octohedron. 4. Tbe 
xanjgular prisru. 5. The ihorn- 
^ todeeahedron. 6. 'I'lie dode- 
with triangular faces. 

heM primitive forms, by further 
' I may be reduced to three 
_ elements. 1. Ihc paral- 
. . Bed, QT simplest solid, hav> 

$ng simacea para]lel-:-two and 
Iwe. S. The triangular, or aim- 
IjlfSt prism, bounded by five sur- 
liiaM* 3. Tbe tetrahedron, or aim- 

S t pyramid, bounded by « four 

le secondary forms are supposed 
Rt^ariae from decrement^ of par- 
tuaea .'taking place on diiTereilt 

liKl 


edges and angles of the priniitite 
forms. Thus, a cube having a so- 
ries of decreasing layers of cubic 
particles upon each of its six faces, 
will become a dodecahedron if the 
decrement be npou the edgOs ; but 
an octohedron, if upon the angles ; 
and by irregul.ir, intermediate, and 
mixed dccrcinenW, mi infinite va- 
ixety of secondary forms would 
ensue. 

But ill crystallography there 
are appearances which llaiiy's 
theory but imperfectly explains. 
Thus, a slice or flunr-spar. tor in- 
.staiico, obtained by making two 
successive and parallel sections, 
may Le divided into acute rhom- 
boids, but these arc not the primi- 
tiv'o form of the spar, beciiuse by 
the reiuov al of a tetrahedron from 
each extremity of the rhomboid an 
octohedron is obt;uned. Thus, as 
the whole mass of fiuor may be 
divided into tetruhedra and octobe- 
flra, it becomes a questiofi which 
of these forms is to be called pri- 
ruitive. 

To obviate this iiicongniity Dr. 
Wollaston vi*ry ingeniously pro- 
posed to consider tho primitive 
particles as spheres, which by mu- 
tual attraction have assumed that 
arrangement which brings them as 
near as possible to each other. 
When a niiinber of similar balls 
are pressed together in the same 
plane, tliey form erxuilnteral tri- 
-ingles ; and if balls, so placed^ 
were cemented togi'ther, and after- 
wards broken asmuler, the straight 
lines ill which they would separate 
would form angles of 00*^ with each 
other. A single ball, placed any 
w-herc upon thi.s stratum, would 
touch three of the lower balls, and 
the pl.iiies touching their surface, 
would then ineludo a regular te- 
trahedron. A square of four balls, 
M-ith a single ball rt sting upon tho 
centre of each surface would form 
au octahedron, aud upon applying 
two other balls at opposite sides of 
this octobedroii, the group will 
reproseat tbe acute rhomboid. 
Thus thu difficulty of the primitive 
form of flunr, above alluded to, is 
done away by asfuming a tohere 
as the ultimate molccula. By ob- . 
late aud oblong spheroids, other 
furms may be obtaiued, 
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Tlio siibji.'ct of crist:illi/.iitioTi li.is 
nnjri* ).irrl> th«* 

III \li. . 1 . I''. D.'iiiirl, Olid Ids rr- 

in Ik-o li.uo ])rodiii ed son)i> siii- 
^iiior I ijiitiriMatiiDis ot Ui. W uU.is- 
toiT'i li^pollirMb. if au auiorphous 
l)H’i,r 1)1 alum l.i; iiniiuTbed in 
u.iii 1, and J< It ipiiidly to dissoUt*, 
at lljo ond ot tliroi* worlvs wo shidi 
obsti'M- tb.it tlio mass Mill prosiiit 
till* lumis of octolu-dia, and sootioiis 
of OL'tobodra, as ifciirtod, or ^tamp- 
od upon its .sill Luo. Tbo appoar- 
aiii o IS prodiiiid Miu*ii tbo atliar- 
tiiiJi oi tbo waii'r for tbo sulid is* 
itoaily oounti i balaucod by its 
inoobaiiu'al toxturo. The crystals 
jirodiK od by tlos .spocio.-i of dis.sei- 
tioii an* hi;;lil\- curious fioiii tboir 
luodilu .itioiKs .ind roiativi* po.sitioiis, 
as tbo .s.iiuo liroup piosiuts tin* 
pnnntivo lonii, as woll .is its tniii- 
catioiis lUid docioiuonts. Otlioi 
talt.s jiold otbor ligiiri's, and by 
luoro conipliratod clioimcal aoUon, 
us ot acids upon oarbonato of linio, 
tlio inotal.s, c^c. aii.iloguus rosults 
aio ubtainod. In llioso cases, two 
oircMiiistances .irc particularly ro- 
111.11 kablc, the crystals are dirtoroiit, 
and tboir toniis > ary with the dil- 
forent l.icos ot the .ingiiial tiuiss. 
Ill one dirocti is, m'O olK-iorto, octo* 
bodra, and soi lions of octohi'dra; 
in another, paiallelogi.iius ul i‘\oi\ 
dniiciision uiodiiu-d Mith certain 
dotormiii.ito intoisoctioii.s. 

If 111 oithor of tiio.so positions 
wo turn tin* in.iss upon its axis, 
tlio .s.iini* ligiiros Mill bo porcoived 
at o\or> 4uadrant ot a iiiclo; ,ind 
il \» o .suppose tlio pianos '.oniiuuod, 
tlie\ Mill iiiutii.iliy inti rsoi t oacli 
otiu r, and A.inous gooiiiotiic.il 
solids Mill UO 1 oiislvuctoil. 

Ji is evident, tbou, that no theory 
of l■r>bt.lllJ/..ltioll iMii be admitted, 
Mhuh IS not iounded ii])Oii such a 

disposition o| I ousiitiioiit p.irtii lo.s, 
a*, may tiiviiisli all these niodilic.i- 
tioiis oj iiieic; djhti\iction ot ror- 
lain iTidr> idiials, Milliuiit altering 
the original lol^itiio positiou ot 
Ihuse which roiiiani, and those 
cojiditioii.H ni.i> lie hilJilled by such 
an iiiiMiigonii'iit nt spherical pavn- 
clo 8 .IS M'Oiild arise from the conibi- 
iiatum of an iudotuiito niimhor of 
b.ills, endued Mith lui.tual attr«u:- 
ti ’.I e»>ier :•( oo*e»rk.il 
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and wliore bodio.s aflbrd crystals 
dido ring from the ocUoiiodrul scries, 
.in tui.ilogous oxpl.iiialion is tur- 
iiisbod by supposing tlioir coiisti- 
tijoiit particles to consist of oblate 
spheroids, whose axis bear dilleroiit 
proportions to each other in diller- 
eut substances : hence we may 
aI.so conclude, that the niteriial 
structure of all crystals, of the 
same body, is alike, lioM'ever the 
external shape diiler. 

' In compound bodies several sub- 
stances, simple as well as com- 
pound may repl.ice one another 
without any ihaiige of tunn Liking 
pl.ice, provided the other c'onstitu- 
eiit piinciples reiiiaiii the same, 
.and m the* .same proportions. 
'Mius phosphoTii.s and arsenic n*- 
pl.ice one* another, so th.it phos- 
phates and .irsi'Uiates ot the s.iiiie 
base crystalb/e in exactly the 
.s.ime manni>r, when they :ue at 
Uie s.inie point of salur.ilion, and 
ront.iin the s.ime number of .itoms 
of irystallizatiou. I he protoxides 
of iron, /me, cobalt, nickel, and 
manganese ; and .li.^o lime and 
in.igneHia, replace one another mu- 
tually, prov idl'd .tlwaijs, th.it in the 
^.oinbhiritiou-., M’hii'h .in* ex.imined, 
the number of atoms of w.iter he 
the M.iiiu‘. Aiiauiiii', the deutoxide 
ui iron, .ind also that of manga- 
nese, may be substituted for one 
aiiothei. The same h.ippen.s to 
barytes, strontian, and ibi' oxido 
of le.id, and aUu to lUlmi-ie and 
iodine, sulpliur and seJeiiiuiii. 
'lliese tact.s explain tlie contr.idic- 
tion of chemu .iL analysis, .md the 
gi oiuetrical measureuii'iiLs ; for, 
lioMcxer rigoioiisly the analysis 
m.iy have been m.ide, one or more 
elements may laiy. 

W hen sait.s ot rbe .same form are 
aiiM'd together m the same iiquid, 
.nut tlii^ bipiid IS alti I'M'ards evapo- 
r.iti'd, tlii'se h.ilts crystalli/e togc- 
Ihei, loiiiiiiig a part of the same 
crystal; and their relative prop, r- 
tiou is determined only by the rc- 
latii e qu.iutity which tlie liquor 
has had to ahaiidoti at the moment 
of crystalliz.itiou. 

CIJJ5K OUF. Its constituents 
are, :il arsenic acid, 45.5 oxide of 
iron, y oxide of copper, 4 silica, 
.mil 10.. 5 Mater, by Chonevix. 
\ .1 iiji-i n i‘c i/i ilj.'j. ; ivi % i"> cop- 
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pot* lior silica, but 4S iron, 18 arae- 
inr and, 1 to 3 carbonate of lime, 
and 32 water. 

C L' I' K L. A shallow cartlien ves- 
sel. soiiieAvli.it rr-si-iubhiig u tup, 
Irom which itderi\es. its UAiue. It 
is made of phti.^ph.ite of liiiie, or 
the vcsiiUk' of Ijiinied bones riun- 
Tuod into a mould, which giies it 
its hgure. This \cssel i.s used in 
assays wUerem the precious metals 
arc tu.sed AAith lead, whicli becoiiu's 
couM'Tted into gla>s, and eariies 
the impure .illo> Aiiih it. bee Asstt. 

Cl- IM'.LLATJON . The lefmine id 
gold iiy scoi'ihocition with lead upon 
the cupel, is called tupellution. 
Sec Assw. 


crilD. 7'lie coagiiliim wiucJi 
sepaiutes from milk upon tin* ad- 
dition of acid, or other Mihstancu'. 
See Milk. 

CYAMTi:, lilt KVAMV15. Ris- 
thene of Hauy, it cuiisists by 
Klaproth, ol* 13 silic.i, 35.3 alunu- 
tia, 0.30 iron, .md a tr.ice ol pot- 
ash. it ociui>. in tilt* gr.i'iiic and 
inie.i slate ol primitixe iiunintaiii'i. 
it IS cm and puiished in India a.s 
an interior soi t of s.ixiphire. 

C\ ANOCIKN. Tlie i om])ound 
b.e.e of piussie acid. Sec i'KLis- 
sic Al M-. 

(;\Mi>l»HAM3 of Jlao>. The 
ClirysobLryl. 
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D V MPS. The ponnaiiently elas- 
tic Uuids AVhu U are i ^tneated in 
iiime-, .ii'd .ire desiiuctiio to am 
Iiial litv', are c.iUod damps by the 
iiiiuer.'. Ihe chiel dusiinctious 
leuao by tile luiaerb, .ire ehoak- 
d.iinp, whiili e\tinguishe.s their 
L.ijKji.s, hijAers about the holtoni 
ol toe iiniie, and coiiMsts for the 
most pait ol carhonie acid gas; 
and In I -damp, or hydrogen gas, 
Av )ti< h occupies the superior .spaces, 
and doi s gti lit uii.schu I by explod- 
ing win never it comes ;n coiit.ii't 
wiili their ligiits. 

IjA\ Ol llll h:. A kind of red 
schorl foil. id 111 Siberia. 

I)API1>1N. The bitter princi- 
ple of ilie plant called daphne 
.dpiu.i. 

1) VIOMTK, Till TO arc Iavo 
Stiii.s ot datohte, eommon datohte 
ami botroidat datohte. The cum- 
iiion d.itolitc is ol a Avliite colour 
ot vaiioiis shades, u< cur.s in large 
cu.ir.-ie, and rin.ill granular concre- 
tions, and cr)KtiilJi/.ed. Its eon- 
stii. eiitb, accairding to Klaproth, 
are silic.t 3U.3, lime JS.H, boraeio 
acid 24.0, w'Hter 4, witli a im- 
xiiite purliou of iron and man- 
ganese. 

DAl'CllA. An alkali supposed 
to txi found iu the datura stianio- 
uium. 

DKCANTATION. The action of 
pouring oil' the clearer part of a 
Kiud by gently iuchning the vessel 
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after tlic grosaer parts have lieen 
sull'ei«,‘d to huhsule. 

JIKCOC riON. The; operatlmi uf 
bulling. This term i.s likewise leed 
to dmute the fluid it.ielf a; huh 
ha.s been made to take up cert.nn 
soluble priueiple.s by buihiig. 
Thus wi* s.iy a deemtion m tlie 
Lark, or other parts ol vegetables, 
of llesli, Ac. 

1)1:C0M1*()S1T1()N is now un- 
di‘r.stoud to imply the separation 
uf the coniponi nt parts or primi- 
ple.s of bodies Irotn each othei. 

The del ompusitinu of hodies 
furiiKs a very largo part of clieun- 
cul science. It seems pruliubh*, 
triim the npciMtjous w^e are ac- 
(piaiuted with, that it sehiuiii takes 
pLu e but in conseipienco ot some 
ciiuibinaliuu or coiiipusiUon liavuig 
bei u aii'ected. Jt Avoidd be dilli- 
eult to point out uu instance ot the 
senuratiuii of any of tlie prinvi- 
plc.s ot bodie.v Avlnch has been 
eilecled, nulcss in tonscipieuce of 
some new comiiiiialiou. The only 
exceptions seem to consist in 
those separations wliich are made 
by heat, ;md vultaiu eleetru'it> . 
See A%ala.si.s, Gas, Mj:! vls, 
Uhvs, Sai.is, Minkkai. WkTKHS. 

JJKCltKPlTATlON is the crack- 
ling noise Aivhie.h some salts make 
when sudilexily heated. It arisi's 
from the parts being uivcqually 
expanded by the heat, and thereby 
being torn asunder, iu the some 
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inumer a9 glass is broken hot 
'Water being poured upon it, or 
by being brought near the fire. 

1) KLIQDKSC K, to become liquid. 
Tlius rtutxMTboTUitf of potass ex- 
po ff'd to the HIT attriiet*. moisture, 
and becoiupK liquid, or deliquesces. 

1) l*ild*lH N lA, a now vegetable 
alkali, discolored in the Delphi- 
nium staphysagna. 

Pure delphinia is crystalline 
■while wot, but becomes opaque 
on exposure to air. its taste is 
bitter and .xcrid. When heated it 
melts ; and on cooling bis-umes 
hard and brittle like ri'sin. W.iter 
dissolves a very small portion of 
it. Alcohol and ether Uissolvi' it 
very readilv. 'I'he alcoholic solu- 
tion reiidt'rs syrup of violets 
green, and reston-.s the blue tint 
of litmus reddened hy an acid. It 
forms soluble lumtral salts with 
acids. Alkalis precipitate the del- 

J iliinia 111 a white gelatinous state, 
ike ahiiuina. It forms neutral 
salts with the acids. 

DRLIQUKSCKNCE. Tho spon- 
taneous ussiiiiiptini. of the fluid 
state by certain saline substances, 
when left expo-ie*' to tin* air, in 
coiiseipieiice of Uiu water they 
attract Irniu <t. 

DllPHLKtiM VTION. Any me- 
thod by which bodies are deprived 
of water. 

D KFH bODISTIC ATED. A term 
of the old clienrihtrj, iiiipi>iug 
deprived of phlogiston, or tin* iii- 
flaiiimahle principh*, and nearly 
synoiiymuiis with whut is now 
expressed by oi imi’iiafid or oxidizi d. 

J) E IM I Id )< 1 1 S 1 1 C A’l' E D Alll. 

'Jlie same wifli oxygen gas. 

1) ERin S H 1 K E SPAR. A com 
biuarion of c.ih’.ircjons earth with 
a peculiar acid called the l''l.iioiiit , 
whieh see. 

DKSICCATiOV, mt.king dry. 
It is effecU'd in v.mous way.s. 
By the in> entiun of Professor 
Leslie, it may he very elegantly 
accomplished with the air pump 
and sulphuric acid. 

I) ESI 111 . C l’l V K I) I STI LTiA- 

TION. When org.aiiized suhstan- 
res, or their products, are exposed 
to distillation, until the whole has 
Bufl'erecl all that the fiirtuice can 
effect, the process is called dcstruc- 
tive distillatioB. 
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■DEW 

DETONATION. ' Ah oxploniait 

with great noise. 

DEtTOXlDB. A body contain- 
ing a double proportion of oxygen. 

DKW is the moisture which is 
insensibly deposited ii]pon the sur- 
f.ice of the earth. During the day, 
wliilst the air is warm, a much lar- 
ger portion of vapour is held in 
solution than can afterwards^ be 
retained, when tlie heat has dimi- 
nished. Accordingly after sunset, 
moisture will begin to fall, and in 
proportion as the heat of the day 
is greater than that of the night, 
will be the qi.antity of dew'. 
Hence in Egypt, and other warm 
climates, wlit're the days arc -very 
hot, and the nights comparatively 
coid, there falls much more abun- 
dant dew than in our climate. 
Also in our climate, in spring and 
autumn, there is much heavier 
dew than cither during the heat 
of .sumnu'r or the cold of winter. 

The cause 'which 'we have al- 
ready stat(>d, the dillerencu of 
temperature betw'crn the day and 
night, and consequently the diire- 
rence of the quantity of vapour 
which will be kept suspended in 
the air, has been the only reason 
which some philosopheis have 
given, to account for the pheno- 
menon of dew. But there is ano- 
ther cause, or perhaps more strictly 
.speaking, a modification of this 
cause, which has no small effect ; 
and which some philosophers have 
considered as the sole cause of 
dew, and Unit is the great cold of 
the surface of the grass, compart'd 
Wr'ith the superincuiiibent air, and 
eonseqiiently the deposition of 
moisture from the air which comes 
in contact w’ith it. As the mois- 
ture is witlulrawn from the 8tr.»- 
tum of air next tlie ground, other 
moisture will descend from tho 
next stratum, and thus tho iii- 
t'Tease of dt*w will he continued. 
The phenomenon of dew is accord- 
ingly very similar to the deposi- 
tion of moisture which we fre- 
quently seo collected on the walls 
of a crowded place of worship. 
Both these causes have their share 
in producing dew, but the last is 
the more important, and requires 
particiilar explanation. 

The difference of temperature 
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between tbe ^ass on the ground 
and the air a few feet above it, ia 
found by the thermometer to be 
very considerable, as much as 10<’, 
150 or 200. The eftect of the cold- 
ness of the ground is hnowu to 
proceed from a cauao rvhich is pcr> 
lectly familiar to philosophers, 
the radiation of heat. Tho heat 
is radiated or emitted Irom the 
ground, and in a night when there 
is a clear sky, there is no return 
of heat radiated back ag;un from 
the clouds. Acrordiiigl>, in such 
nights tlu* ground will he most 
cook-d, and, consequently, there 
will be a largo ilepositiou of dew 
from the air which comes in con- 
tact witii It. 

If a body be exposed to tlie 
free aspect of a serene sky, cut- 
ting oil as much as possible from 
it c*v«‘ry terrestriai cause ot 
warmth, all the heat which 
radiates from it will be lost to il ; 
and if what it receues from the 
contact of tho oir and tho siir- 
irnundlng bouies do not cuuipen- 
sato tins loss, its temperature 
ought to sink. This i.s, iu tact, 
wh.it was first shewn by 1)t. 
Wells, bj tbe application of tlier- 
monieters to tho space immedititcly 
aho>e bodies so exposed, it is 
oidint that the clearness of tin; 
s'^^y is lU’iX'osary, in order that 
the lo.o'. of r.idiiUiig cabinc m.i\ 
bo produced ; for the clouds, like 
a:l orl:er dupliououN bodies, jnw:,t, 
aeeordiiig to the oxp<nmtnts of 
J)e L ii'oclu', stop tbe t done, which 
does not How through a bod> wliirii 
is not tery w.iroi, as we have | 
shewn lo our urte !,• on caloric. 
'J’be. be.st way of porfi ninn ; rlie j 
uxjiei iiiient, IS to ploie a ttie"ii»o- 
merer at the foe,u,i ot a cunc.ivu 
nudadic iinrror, js tiuneil 

towai'd'i till- hk>. Till- iwtal radi- 
ating little lie.it of Itself, doe.-> not | 
rijinniuuicate much to tbe theriiio. 
meter; and as it u a good retlec- 
tor it puts It la rapid cuiiununic.i- I 
tiou with u larger part of ttie 
space, and accelerates the cool 
iiig. Thi** plan w<is contrived by 
Dr. Wollaston. It uevidinttbat 
tho exporiiiient must succeed better 
ia calm weather thua if the air l>e 
agitated, because, ill the latter c.uie, 
the contact of this fluid, renowed 
IM 


perpendicularly, must repair, in fk 
great measure, the loss which the 
thennometer sustains. But what 
has already been said is sullicicnt 
to shew tho numerous conse* 
quences of the principle. 

Such is the cause, ns Air. 
Wells lias shewn, of tho dew 
and of the wliitc frost. When 
hollies exposed to the aspect of :i 
clear sky, are cooled hy this aa- 

E ect to a degree sulficiently low, 
clow tho teniperaturi; of tho 
surrounding air, they prodiicu 
u^on (heir surf.icn a precipitation 
ot water, which is the dew itself, 
and if their cooling bi; siifliciently 
powurful, nr if they be ^udiciently 
cut off Irom all others, they freest; 
this water. The natives havu also 
made ice in great abundance, iu 
Bengal, from time imuieiunrial, 
when the temperature ot the air 
has been above Aecording 

to this theory, it is evnlent that 
tho dew will be deposited with 
greater dilliiMiTty upon bmlic'S of 
wliicli tho r.ivUation m 1o>s, as 
polished midals, or giMvel walks, 
because then tlu‘ air Jisis greater 
advaiita’ve in w^arining tliem. 
Also they u ill be e tvered with 
dew more ran ly, whilst, on tho 
utln r band, it will be st'on iu 
abuiiuaiie** on gla^s, which is a 
\« ry ladiating MiWstnnee. It is 
dl-o ivuteiit why the dew is not 
seen, except wlnm tbe sky it^ 
serciie, nr tlie .lir i-i not agitated. 

DlALI.VdK, is a species of 
s'*hilleT spar. It is the verde di 
Coi.'iieii iliiro Ilf which ring stones 
.Old Ml till boxes aro made. It is 
« al'ed sm iragditi* by Saus-ure. 
it is gri ' iiul tr insliicent. 

if! \ ili/N 1). It appears strange, 
i’.tj sm 1» lui i's so disMinilar 
.i.s clitii. iit Slid tbe pui'c.st dia- 
ti.oiiii, .sii'iiil 1 be in vvery thing, 
but extern il appearance, preei.sely 
liu: jjiiie, Newton suspected 
t(.i.4, ;rni Lrivoisier in 1772, pnived 
the L.).ubv'<itl: iiir> of the diamond. 
In till* l*liiios“piiK;al Transactions 
for l7Wr, is relaft'd Mr. .Smitlihon 
Teiinaat's process for proving tho 
identity ol I ho two substances, 
lie says ; it w'lll appear from 
thd following experiirionts, that 
tho diamond consists entirely of 
charcoal, diflering from tlio usudl 
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ptete of tiiat pttbstanee only by its 
orystallij^ed form. From the cjt- 
tromo liardness of tho diamoild, a 
stronffer degree of beat is rcqttifed , 
to ianain<‘ it, wheu t'xposcd merely 
to air, than evi easily be applied 
in close vessels, except by means ; 
of a strong burning lens ; but with 
nitre its combustion may be etfected 
in a moderate heat. To expose it 
to Uic action of heated nitre free 
from extraneous matters, a tube of 
gold was procured, which by 
having one end closed, might serve 
the purpose of a retort, a glass 
tube being adapted to' the open 
end for coUcrtilig the gas pro- 
duced. To be certain that the 
gold vessel was perfe.-tly closed, 
ami that it did iioL contain any un- 
perccived impurities which could 
occasion the production of ftxed 
air, some intre was heated in it 
till it had become alkaUno, and 
afterwards dissolved out by water ; 
but the solution was perfectly free 
from lixed air, as it did not affect 
the transparency of lime-water. 
VV'hcii the diamond was destroyed 
in the gold vessel by nitre, tho 
Bubstance vydiich remained preci- 
pitaled lime from lime-water, and 
Ivith acids alforded nitrous and 
fixed air ; and it appeared solely 
to consist of nitre partly decom- 
posed, and of aerated alkali. 

Jii order to e.stimate the quantity 
of fixed air wlncli iniglit be ob- 
tiined fioiii a gi\un weight of dia- 
niund.-i, ot small diamonds 

were weighed with great accuracy, 
and being put into the tube with | 
ox. of nitre, were kept In a strong 
ted heat fot- almut an hour and a 
h.ilf. The heat boiug gradually 
increased, the nitre was in some 
degree rendi'fed alkaline licfore 
the diamond bi'gan to br inflamed, 
by which means almost all the 
fixed air wasre'aiued by the alkali 
<Vf the nitre. Tlie air which came 
over was produced by the decom- 
position of the nitre, and contained 
Bo little fixed air as to occasion 
only a very slight precipitation 
from hme-water. After the tube 
had cooled, the alkaline matter 
coiitain-ud in ic was dissolved in 
water, and tho whole of the dia- 
moiiiis were foihid -to have been 
dcBtruyed. As uu acid would dis- 
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engage nitrons air from this solit« 
tion as well as the fixed air, the 
quantity of tho latter could not in 
that manner be accurately deter- 
mined. 

To obviate, this inconvenience, 
the fixed air was made to unite 
with calcareous earth, by pouring 
into the alkaline solution a sufficient 
quantity of a saturated solulion of 
marble in marine acid, 'llio vessel 
whicli contained them being closed, 
was left undisturbed till the pre- 
cipitate had fallen to the bottom, 
the solution having been previously 
heated that it might sul/side more 
perfectly. The clear liquor being 
round, by means of Umc-water, to 
be quite free from fixed air, was 
carofully poured off from the cal- 
careous precipitate. The vessel 
used on this ouc.isiou w as a glass 

{ flobe, having a tube annexed to 
t, that the quantity of the fixed 
air might bp more accurately mua- 
sured. Aft^r as much quick elver 
had been poured into the glass 
globe containing calcareous preri- 
pitate as was necessary to till it, 
It was inverted in a vessei of the 
same fluid. Some mur.ae acid 
being then made to p.iss up into 
it, the fixed air was expelled from 
the calcareous earth ; and in this 
experiment, (in which grs,. of 
diamonds had been employed, I 
occupied the space of a little more 
than 10.1 os. of water. Tin* tem- 
perature of the room wln'ii the .lir 
was measured, was at So'^, and the 
barometer stood at about 20.8 
in^es. 

From another experiment made 
in a similar m inner with one gmiu 
and a half of diamonds, tho uir ob- 
tained occupied the space of U. 18 
os. of water, according to wlikh 
proportion, the bulk of the lixed 
air from 2 and ^ gr. would hare 
been equal to 10.3 oi. 

The quantity of fixed air thus 
produced by tho diamond, does 
not dillur much from that which, 
according to M. Lavoisic-'r, might 
be obtained from an equal weight 
of charcoal. 

ill addition, Morveau burnt dia- 
monds ill oxygon g.xs, by means 
of a lens; and obtained lio pro- 
duct of combustion, save carbonic 
acid gas. He also coavertod goft 
$ 2 
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iron into atoel, fcarburet of iron,} 
by cementing it with the diamond. 
To effect this, he secured a dia 
mond with some filings of iron, in 
the centre of a piece of soft iron, 
and putting in an aon stopper. 
^Ihe wliolc properly enclosed in i 
crucible, was exposed to the heat 
of a blast furnace, by which the 
diamond disappeared, and the me- 
tal was fhHC‘d, and converted into 
a small mass or button of cast 
steel. 

The only perceptible difference 
between diamond and charcoal, 
(except those of form, texture, and 
colour,) is, that the latter contains 
a small portion of hydrogen : and 
the great inllammability of char- 
coal in comparison with diamond, 
must be owing to its want of com- 
pactness. 

Fonrcioy states that diamonds 
are usually found in an ochreous 
yellow earth, under rocks of grit 
stone ; they are likewise found de- 
tached ill torrents, which h.^ve 
carried them from their beds, 'ihey 
are seldom found above a certain 
si%e. The sovereigns of India re- 
serve the largest, in order that the 
price of this article may not fall. 
Diamonds have no brilliancy when 
dug out of the earth, but are co- 
vered with an earthy crust. 

When washed, they exhibit a 
sort of phosphoric or vitreous sur- 
face, which they preserve until 
polished. Mr. Mawc found several 
in the Brazils of various sizes. 
Some of these, of the size of 
filbc'rts, may be seen at his Repo- 
sitory, ill the Strand. Ihough 
rather opaque, tlicy are of great 
use in the state of powder for 
polishing gems. 

The value of diamonds is esti- 
mated in carats, one of which is 
equal to four grains, and the price 
or one diamond, compared with 
another of equal beauty, is as the 
square of their rcspectivo weights. 
Thus, suppose tliut the value of a 
cut diamond of one carat be £7., a 
diamoud of 

2 carats will be 2^ x 7 . . £28. 

2 .. . , . . 3» X 7 . . (13. 

. 4 ' , . . 4* X 7 . . 112. 

. . , 5* X 7 , , U5. 

the diamonds are of a 
Ilizge maghitiide, this rule will apt 


hold good, and in an article of 
merchandise, the value of which 
must depend upon the imagina- 
tion, it can hardly bo expected 
tliat any fixed rule should be 
given. 

DIGESTER. The digester is an 
instrume.nt invented by Mr. Papin 
about the beginning of the last 
century. It is a strong vessel of 
copper or iron, with a cover adapt- 
ed to screw on with pieces of felt 
or paper interposed. A valve with 
a small aperture i.s made in the 
cover, the stopper of which valve 
may 1^ niorc or less loaded, either 
by actual weights, or by pressure 
from an apparatus on tlie principle 
of the steelyard. 

The purpose of tliis vessel is to 
prevent the loss of heat b> evapo- 
ration. The solvent power of 
water when heated in this vessel is 
greatly increased. 

Papin's digester, which the an- 
nexed cut represents, was ci>ii- 
structed on the prim iple of me- 
chanical pressure being necessary 
to elevate fluids to higher tempe- 
ratures than their common boiling 
points. 

A is the boiler ; B the lid, fas- 
tened down by four screws ; C a 
valve to allow the escape of a small 
portion of steam, to prevent the 
bursting of the apparatus ; D is a 
notched lever, on which a weight K 
hangs, to prevent the valve from 
rising by a slight expansion of the 
steam. Ttic weight is heavy, ac- 
cording to the strength and thick- 
ness of the iron, of which the di- 
gester is formed. The whole appa- 
ratus is generally made very strong, 
to prevent accidents. 

. Animal bones are dissolved with 
great facility, in these digesters, 
in order that the gelatine con- 
tained in them, may be converted 
into rich soups, dec. For this pur 
pose, they have been much used 
in hotels, coffee-houses, and family 
establishments. The heat of the 
water contained in this apparatus, 
is so intense as to melt lead. 

DIGESTION. The slow action 
of a solvent upon any substance. 

- DIGESTIVE SALT. Muriate of 
polhss. 

DlOPLASE. Emerald 
ore, 






DIO!PSIDE. A iiulispccios of ob- 
lique edged augitc. 

DIPPEL’S animal oil is obtained 
fnim the igneous decomposition of 
animal oil in a retort. 

DISTILLATION . -Distillation is 
that process, by whicli the volatile 
particles of boiling lliiids are va- 
porised, condensed, and collected 
in appropriate vessels. 

OvHcraC Obsen ations on Dixtllla- 
fion, — It is perfnnncil by submitting 
liquids to hc'at, in close metallic or 
glass vessels, llie -more volatile 
particles being in a state of vapour, 
ascend in the body of the still, or 
lower vessel, in which the liquid 
lioils, and enter the head or capi- ; 
tal. From thence the vapour 
passes into a metallic tulie, called 
the worm, or condensing tube, 
whicli is cooled externally, by 
means of water contained in a large 
tub or wooden vessel, termed tlie 
refngeratory. The vapour is thus 
condf'used, (or reduced to a liquid 
state,; bv parting with its heat 
through the metal to the surround- 
iiig cold w.iter, and descends 
through the worm into any con- 
venient vessel placed below. Tliis 
]att(‘r part of the apparatus is 
named the receiviT. The engrav- 
ing represents the apparatus by 
which tlu! proj’ess of dislillatioii is 
usually c irried on. 

For many chemical purposes, 
retorts and recidveis are used in 
distillation. Tin' engravings repre- 
sents this appar.itus in a ilisiumtcd 
state, that its parts may be i)ro- 
perJy understood. 

A is tluf retert, having an aper- 
ture, called the tuyere, by which 
liquids may bo supplied without 
taking the parts of the apparatus 
asunder; B is a tube, into which 
the beak of the retort is to be in- 
serted, and which conimunicatcs 
with the receiver C. The appa- 
ratus is to be joined together when 
in use. 

Retorts arc sometimes made of 
earth to resist the intense heat of 
Arcs. In the distillation of carbn- 
retted hydrogen gas, from coals, for 
the illumination of streets and 
houses, cast-iron retorts arc used. 
Leadim retorts, as will be seen in 
a future page, are required for the 
‘distUlatioii of fluoric aifld. 
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Retorts are, however, generally 
made of glass, in order that the 
operator may s<‘e how the process 
is going on. This is absolutely 
necessary in nice and delicate ex- 
periments, as may be seen by the 
following one, which fully ilhutratcs 
the mode of distillaticn by the use 
of retorts and receivers. 

Process of Distillation ^ by means 
of the Coninutn A'eill.^V\it into a 
moderately sized still, about a 
pound of mint leaves (or any 
other herb, capable of affording 
an aromatic oil or essence,) with 
two gallons of water ; and place 
it on a tire or furnace : lute on 
tbc bead, and connect the worm 
with it. Now fill the refrigeratory 
with water ; place a recipient 
vessel under the worm ; see that 
the Arc burns well, oiiid that the 
whole apparatus is in proper 
order. in about half an hour, 
the distillation will commence, 
and the mint-water will tncJclu 
through tlu? worm into the re- 
ceiver, m a stream, which should 
never exceed tlu? size of a thread, 
and it will be better not to ur^o 
the process, when conducted m 
this smnll way, be>oiid the degree 
at wbicti till' liquid drops in the 
most rapid maimer ; when it comes 
over more rapidly, there is d.inger 
of the fluid in the still boiling o> er. 
If this accident should happen, 
(its occurrence may be known by 
the liquid passing tirinn into tlie 
receiver, though the water in the 
refrigeratory is cold, ) the heat of 
the tiiriiaee should be lessened, 
and the liquid which has boiled 
over should be set aside, and not 
mingled with that which hiis been 
properly dLstilled, as it would 
spoil it, and prevent it from being 
preserved, by becoming mouldy. 
When the stream ceases to exhale 
thu suu?ll of mint, the distillation 
is to be discontinued, as all tlie vola- 
tile particles of the leaves have 
already come over. 

In this way, essential oils, such 
as pepper -mint, rue, cloves, cinna- 
mon, anise, turpentine, juniper, 
and otto of roses, are distilled from 
herbs submitted to a strong heat 
with water. These oils are called 
essential, or volatile, to distinguish 
them iron auch u will not rise by 
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distillation : — accordingly, those 
whk'Ji do not, (snch as linseed, 
ohnmid, castor, oIi\e, and all ani- 
mal oils,) arc dcnoiniiiatvd iixed. 

Jiy distillation, all spirits and 
esscnti.il oils are oLrianird. Of the 
fomier, brMad> is distilled from 
Hiar ; Tiiin from a femiiMited sohu 
Uon of all ear, or the juice of tiie 
Sll^dr-t*alle ; wliisiey from a ler- 
lueiited liiiiior, in.nle from potatoes, 
rye, t'Hts, or bailey; an.ict, ^aii 
Asiatic spirit.) from rire, winch 
lias uuileigoiie lernM'i. ration simU 
^r to till! ahoNc ; aiul chili, Inch 
is made in j^rner-ca and Alrica, 
from a certain liiiit. The Arabs 
distil a spirit, which they can 
hoiuiiiss, from mare’s milk, which 
has- undergone lerijirutntiou. Al- 
cohol is tlie spirituou.s ingredient 
in all these distilled product.-.. 
The purest alcohol coutaiiis no 
water ; its spei ihc gravity being 
.H,’17. To obtriiu inire alcohol, tlie 
spirit irom mIucU it is distilled, 
must be mixed u itli dry inurmte 
of lime, wliicU, from its aihinty 
tor water, holds possession of it, 
whilst the spirit ascends. ‘J'he 
alcohol cannot be deemed pure, 
until the muriate of lime is left 
ilrv' m the still or retort. 

tJompoimd Jiipiors, or cordmls, 
.such HS gin, hull.iuds, 6ic. dec. are 
di:»rilU'd from ferineuti d liquors 
conibiiir.'d wi^h oil of turpentine, 
juniper-bcrru"', dkc. 

If the outer i ii»e iii wdiicb the still 
is fi'^ed, be placed on the tire, (as 
the still itselt is in the UMial mode 
of ilMtilling,) It Is evident, tli.it the 
matter in the still can never be 
heated to a higher degree tiian 
the greatesc heat ot the sur. 
rounding water, but, in the im- 
proved apparatus, distiilatiou is 
eflected at a still lower tenipera* 
tnre, (generally about hv~ 

cause the pressure of the utnio- 
sphere is removed from the sur- 
face of the liquid in the still by 
the air-pump ; and, of course, 
from the regnlar application gf so 
low a degree of heat, an agreeable 
flavour is secured to the distilled 
firoduct. 

By the great reduction in the 
application of heat, an mportant 
farms ot ^^ul is ttlhote^ ; and Uie 
from being Itse enpeaed 


to the action of violent fires, will 
be far more durable. A Ie4i8 quan- 
tity ot cold water, for condensing 
the vapour in the coiuleusiiig- 
vessel and receiver, is required 
than in r.ouiiuuu distillut'un : this, 
in many cases, will be found 
a material convenu iice, parti- 
cularly ill some of the West hulia 
i.slands. 

From Uio distillation being con- 
fined throughout the operation, to 
close vessels, tlie common loss by 
evaporation at the woirii’s end, is 
in thH uppur.itiis avoided, and an 
increase of pnxiiice is obtained. 
The produce of the improved 
npparatUH has been submitted to 
the judgment of experienced per- 
.nons, and nu>.st highly approved of. 
'I'liu apparatus itsi'lf may be seen 
at work, at Mr. Tnttou’s manufac- 
tory, No. 6it, Whitechapel, Lon- 
don. 

It was at one time supposed, 
that fresh water might be obtained 
at sea by distilJaiion ; tliis plan, 
however, did not succeed, as the 
water still retained an unpleasant 
taste. Perhaps, if less heat were 
applied, on the principle of the 
foregoing iuiprov ement ; and if 
the distilled water were after- 
wards expo.scd for some timo to 
the air, this very desirable object 
might be ai tamed. 

lilSTHENK the ssme as cya- 
nite. 

BOCJiMASTIC ART. The art of 
assaying. 

I DO JA) AT ITU. There are several 
kinds. White dolomite contains 
■Unb carbonate of niagnesiii, Al.Dtf 
carbonate of lime, 0.‘id oxide of 
iii.'iiiganese, 0.5 oxide of iron. It 
is found in beds in the island of 
iuua. A bc>autiful variety, found 
m the island of Touedos, was used 
by the ancient sculptocs. It con- 
sists of fine granular concretions. 
The brown dolomite is the magne- 
sian limestone of Teunaut. Tbv're 
is .1 cohirouar dolomite of a pale 
gr(>yiiyh wliite. Compact dolomite 
is of a suow-wliite colour, flee 
Maun SSI AN Liaiustunk. 

DRACO MCTigAIlfS, a namo 
for calomel. 

DRAGON’S BLflOD. Is a re- 
sin bfpvght from the Rust Indies, 
the ’profiu<;(i of ^ pterocarpug. 
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4 tbu 66 , mud the dracsenft draco. It any intended colour. The chief 
ie of a dark red colour, and im- niaterialo of stull’ to be dyi'd are 
parts a fine red stain to marble, uool, silk, cotton and linen, of 
It dissolves in oils and alcobol. which the former two are ntoro 
It contains a portion of the bcn« easily dyed than the latter. Iliis 
soic acid. has been usually attributed to 

DHAWING SLATE. See their j;reat<‘r attraction to the 
Black. Chalk. tinging matter. 

DI(CT 1 LITV. That property or Wool is naturally so much dis- 
tcxtnVc of bodies, winch renders posed to combine with colouring 
it pr^ticulde to draw them out in matter, that it requires but little 
length, while their thickness is preparation for the iiiimecliato pro- 
diminished without any actual cesses of dying ; nothing more 
fracture of their parts. This term bidiig required than to cleanse it, 
is aluiost exclusively applied to by scouring, from a fatty sub- 
metals. stance, called the yolk, which is 

Most autliors confound the contained in tlie fierce. For this 
words nialli'ability, laininability, purpuse an alkaline liquor is uc- 
qnd ductility together, and use cessary ; but as alkalis injure the 
tliem in a loose inuiscrmiinatc texture of the wool, a very weak 
way ; but tliey are v'ery difi'crmit. solution may be used. For if more 
Malleability is the property of a alkali were present Ih.'in is sufii- 
body which enlarges one or two cient to convert the yolk into soap, 
of its three dimensions, by a blow it would attack the wool itself, 
or pressure very suddiuily applied. Futrid urine is therefore generally 
Laniinability belongs to bodies used, as being cheap, and contain- 
extensible m diiiU'iiMon by a gr.i- ing a volatile alkali, which, unit- 
dually applied prc.-aurc. And ing with the grease, renders it 
ductility IS properly to be attri- soluble in water, 
touted to such bodies as <’an be bilk, when taken from the cn- 
reiidered longer and thinner by coon, is covered with a kind of 
drawing thciii through a hole of varnish, W'liich, because at does 
less area than the transverse see- not easily yield either to water or 
tinn of the body so drawn. alcohol, is mually said to be solu- 

DYING. 'fhe art of dying ble in neither. It is therefore 

consists 111 fixing upnii cloths of usual to boil the silk with an alkali, 

various kiiid.s any < olnur which to disengage this matter. Muck 
may be required, in Muh a ni-n- car** is ne«'tssary in this operation, 
ner as tlial tuey oh.ill not be easily beiausc the silk itself is easily 

altered by those ugents to which corroded or discolouTed. Fine 

the cloth Will moat probably be soap is commonly used, but even 
exposed. this is said to be detrimental ; and 

As tlierc can be* no ciiiiso by tlie white China silk, which is sup- 
which any colounng luatter can posed to be prepared without 
adhere to any cloth, except an soup, has a lustre supurior to that 
attraction suliMsting between the of Europe. Silk loses about one- 
two substuiires, it must tollow, fourth ot its weight by being dc- 
tbat there will be few tinging prii ed of its varnish, bee Blxach-< 
matters capable of in.ielildy or IXG. 

strongly attaching themselves by The intention of the previous 
simple application. preparations seems to be of two 

D>iug is therefore a chemical kinds, 'llie first to render the 
art. stutf or material to be 'dyed as 

The most rrmarkablo general clear as possible, in order that 
fiict ill the art ot dying, cmisists the aqueous fiuid to be afterward 
in the difierent degrees of facility, applied, may be imbibed, and its 
witii which animal and vegetable contents adhere to the mlnuta 
substances attract and retain co- internal surfaces. *^6 second is 
louring matter, or rather the do- that the stuff may bo roridefed 
CTOO of facility with which the whiter and more capablb of rdfiebt- 
dyer finds he eas tinge them yFhh ing the light, and coi^aeqiioillly 
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enabling tlic rolouring matter to i 
exhibit more brilliant tints. 

Some of the preparations, how- 
ever, though considered merely as 
preparative, do really constitute 
part of the dying processes them- 
selves. In many instances a ma- 
terial is applied to the stuff, to 
which it adheres ; and when ano- 
ther suitable niateridl is applied, 
the result is some colour ddsired. 
Ihus we might dye a piece ot 
cotton black, by iiiimersiiig it in 
ink ; but the colour would be nei- 
ther good nor durable, because 
the particles of prec ipititeil mat- 
ter, formed of the oxide of iron 
and acid of galls, are already rmi- 
creted in masses too gross cither 
to enter the cotton, or to adhere 
to it with any cousidordhle degree 
of strength. Hut if the cotton be 
soaked in an infusion of galls, 
then dried, and afterward im- 
mersed in a solution of sulphate 
of iron (or other torruginnus salt,) 
the acid of galls being every where 
didused through tliu body of the 
cotton, will receive the particles 
oxide of iron, at the very in- 
stant of their transition from the 
fluid, or dissolved to the precipi- 
tated or .solid state ; by which 
iiicans a perfect covering of the 
black inky matter will be .applied 
in close contact with the surface 
of the most minute fibres of the 
cotton, lliis dye will therefore 
not only bo more iiiteiise, but 
likewise more adherent and du- 
rable. 

The French dyers, and after 
them the English, have giv'en the 
name of mortiant to those substan- 
ces which are previously applied 
to piece goods, in order that they 
may afterward take a required 
tinge or dye. 

It is evident, that if the mor- 
dant be universally applied over 
the whole of a piece of goods, and 
this be afterward immersed in the 
dye, it will receive a tinge over 
au its surface ; but if it be applied 
only in parts, the dye will strike 
in those parts only. The former 

J irocess constitutes the art of dy- 
properly so called; and the 
latter, the art of printing woollens, 
cottpnst or linens, caUod calico- 
printing.^ 


In the .art of printing piece 
goods, the mordant is usually mix.* 
cd with gum or starch, and applied 
by means of blocks or wooden 
engravings in relief, or from cop- 
per plates, and the colours azo 
brought out by immersion in ves- 
sels filled with suitable composi- 
tions. Uyero call the hitter fluid 
the bath. The art of printing 
affords many proce.sses, in which 
tlie effect of mordants, both simple 
and compound, is exhibited. Ine 
following is taken from Berthollet. 

The mordant employed for 
linens, intended to receive dif- 
ferent shades of red, is prepared 
by di.Hsolviiig in eight pounds of 
hot w.itcr, three pounds of alum, 
and one pound of acetate of lead, 
to which two ounces of potash, 
and afterwards two ounces of 
powdered chalk, arc added. 

In this mixture tlic sulphuric 
acid combines with the lead of the 
.acetate and falls down, becauso 
insoluble, v/hile tlie argillaceous 
earth of the alum unites with the 
acetic acid disengaged from the 
acetate of lead. iTic mordant 
therefore consists of an argil- 
laceous hcetic salt, and the small 
quantities of alkali and chiJk serve 
to neutrali4C any disengaged acid, 
which might be contained in thu 
liquid. 

Several advantages are obtained 
by thus changing the acid of the 
.alum. First, the argillaceous eartli 
is more easily disengaged from thu 
acetic acid, iii the subsequent pro- 
cesses, titan it would have been 
from the sulphuric. Secondly, tliis 
weak acid docs less harm when it 
comes to be disengaged by depriv- 
ing it of its earth. Aud thirdly, 
thu acetate of alumina not being 
crystallizablc like tliu sulphate, 
doi>8 not separate, or curdlu by 
diyiug, on thu face of the blocks 
for printing, when it is mixed with 
gum or starch. 

AVhen the design has been im- 

rpssed by transferring the mor- 

ant from tlie face of thp wooden 
blocks to the cloth, it is tlicn put 
into a bath of madder, with proper 
attention, that the whole shall bo 
equally exposed to this fluid. Hera 
tlie piece becomes of a red colour, 
but deeper in these plaeen wher« 
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Ac mordant Mrafl applied. For 
Bome of the argillaceous earth had 
before quitted the acetic acid, to 
combine M'i'th the cloth ; and thia 
Bervea ns an inti rmodiiim to fix tho 
coloui iug mattur of the madder, in 
the same manner as the acid ot 
galls, in the former inatance, fixe^d 
the particles of oxide of iron. 
With the piece in this state, the 
calico-priiiter has oxily therefore 
to aviul himself of the difTereiico 
between a fixed and a fugitive 
colour. He therefore boils the piece 
with bran, and spreads it on the 
grass. The tecula of the bran takes 
up part of the colour, and the 
action of the sun and air renders 
more of it combmable with the 
same substance. 

In other cases, the elective at- 
traction of the stuff to be dyed has 
a more marked agency. A very 
common mordant for 'woollens is 
made by dissolving alum and tartar 
together ; neither of which is de- 
composed, but may be ret ovexed 
by crystallization upon evaporating 
the liquor. Wool is found to be 
capable of decomposing a solution 
of alum, and comhiuing with its 
earth ; but it seems as if the pre- 
sence of disengaged sulphuric acid 
served to injure the wool, which is 
rendered harsh by this method of 
treatment, tlinugh cottons and 
linens arc not, which have less 
attraction for the earth. W^ool also 
decomposes the alum, in a mixture 
of alum and tartar ; but in tliis case 
there can be no disengagement of 
sulphuric acid, as it is immediately 
ncutralixed by tliu alkali of the 
tartar. 

Metallic oxides have so ^cat an 
attraction for many colouring sub- 
stani'cs, that they quit the acids in 
which they weru dissolved, and arc 
precipitated in combiiiatinn witli 
them. These oxides are also found 
by experiment to be strongly 
disposed to combine with animal 
Bubstaneds ; whence in many in- 
stance! they serve as mordants, 
or the medium of union between 
tlie colouring particles and animal 
hodicB. 

llie coIouTB which the compounds 
of metallic oxidoB and colouring 
particIcB aBBume, then, are the 
pfoduct of the colour peculiar to 
20 } 


the colouring particles, and of that 
peculiar to the metallic oxide. 

DAKES. That the surfece of 
the earth has been fractured since 
its consolidation is proved liy the 
dislocations which rocks and strata 
in many situations present. It is 
further proved by the existence 
of vertiesU seams intersecting them, 
and filled with mineral matter of 
a different kind. When the sub- 
stance found in these vertical 
Beams is stone or earth, and they 
arc of considerable thickuess, they 
arc called dyAcs or faulii. When 
filled with metallic ores, they are 
generally called reins. Dykes or 
faults are frequently filled with 
basalt : in the northern counties 
they arc culled whin-dykes, whin- 
stone being the provincial name 
for basaltic rocks. In the coal 
districts of Yorkshire, Derbyshire, 
and Staffordshire, the substance 
whifii fills dykes is commonly in- 
durated clay. Ill primary and 
transition rocks, almost every kind 
of stoui‘ belonging to each class 
occasionally occurs, intersecting 
other ro< ks, and forming veins or 
dykes. 'Hie thickness of dykes 
varies from a few inches to twenty 
or thirty feet, and in some in- 
stances they exceed 300 feet. 
The extent to which they stretch 
across a conn try has seldom been 
explored, except in coal districta, 
where a knowledge of them is im- 
portant, on account of the disloca- 
tion of ttic strata w Inch they oc- 
casion. 

In Cornwall, veins or dykes of 
granite shoot from the granito 
rocks into the incumbent killns or 
gray wacke. Gr.iiiite veins have 
also been observed lising up into 
slate rocks in Scotland, and in 
various parts of Europe. This 
cinujmstanci^ appears strongly in 
favour of the hypothesis of Dr. 
Hutton, that the inineTal substance 
in dykes was fonned_ from tho 
melted matter of the suljjacont rocka 
forced through the upper rocks and 
Btrata in a melted state. 

Tho close union frequently ob- 
served between the sides of the 
hardest rocks and the substance of 
Die dyke, and the circumstance 
of basaltic dykes charring thn beds > 
of coal near which they pass, arg 
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nl-so fayo’Afftble to opinion. 

Thf mineral subsitance of dyltes is 
frc'^ueiitly harder than the rock^ 
wiiifh they intersect, and rc- 
iiitinis after they are deromposed, 
formiriix iiinneiiM: walla of stone : 
such are met with on tiie western 
C'iujt of Scotland, where the vio- 
It'uce of the Athiiit.u Ocean has 
torn away the siiriounding rock. 

^Vhen dykes are of consider.iMe 
thicknea-i, it ia ob-erred that the 
mineral .siihstancea of which they 
are (oinpo-ted vary in h irdtiess, 
suiuetmics the central parts and 
■oine times the sides being harder 
or softer th.ui tlie other, and are 
divided by vertical scams or part- 
ings. Columnar hasallic rocks uru 
soinetimes iu*ei'sei“te.l hy dykes of 
basalt ; and it is remarked that 
the basalt m these dykes has also 
A co]timn.ir strnclurc, being coin- 

g osed of prisma, which are laid 
orizontully, or in a coidiary di- 
rectum to the position of the 
columns in tin* ran^e. Those who 
suppose that basaltic rocks h.ad au 
igneous origin, consider this cir- 
cumstun 'e us favourable to the 
hypntliesis. Thu melted Imsalt 
ojected into the dyke would first 
begin to cool and crystallise where 
it was in contact with the rock on 
each side of it: hence the dimi- 
nution of temperature, acting 


laterally, has girSn to these prisms 
an hnrisontal position. On the 
contrary, the eolutnns in the range 
were formed by a diminution of 
temperature, commencing in a 
vin-ticol direction, which must have 
been the case, wlsethcr tlipy were 
formed on l.iiid or under tho 
ocp-in. 

If dykes hare been formed by 
the expansive fonie of subter- 
raiiean lic.ii breaking the surface, 
and forcing melted matter into 
the fissure, we may expect to find 
rocks and str.ira initcli torn and 
dislocated in their vicinity; and 
such is gener.illy the case. Also 
W'here a tnouiitaiii roc.k ris(>s 
a!>ruptly, and the beds or str.ita 
are thrown into oppoi-ite direc- 
tions, we may presume tin- exist- 
ence of a dyke or fuiilt, which has 
produced the irregularity tVe ob- 
serve. More frequeiitlv, "however, 
a .sprie.s of fissures or faults, of 
greater or less magnitude, may bo 
found near the declivities of very 
abrupt moimt.iius : thus, mi the 
wt^stern shli* ot the mountainous 
range which separ.ites Yorkshire 
from Lancashire and (hiesliire, the 
ground near the declivities of theso 
mountains is so much broken by a 
succession of fiiults, that it ren- 
ders mhiiiig operations exceed- 
ingly uncertuin and difficult. 


EAGLE STONE. A clay iron- 
stone. 

EARTHS. The stony or pulve- 
rulent masses, which are the chief 
component parts of the mountains, 
valleys, and plains of our globe, are 
found to consist of a few subtauces 
called earths. These are barytes, 
Rtrontitos, lime, silica, magnesia, 
alumina or clay, gluchia, sircunia. 
yttria, and thorina. It is not easy to 
point out wbat are Uie quuliUes, 
which belong to all of these bodies, 
which do not, some of tlicm, also 
belong to some one or other of the 
remaining substances in nature ; yet 
tliera urd properties of which the 
mirths possess such a number as to | 
make them a class sufficiently dis- 
tinct for Ordinary purposes, to make I 


E 

the word c.artlis, a convenient term 
of arrangement. 

They are incombustible ; but very 
little solu'jle in water or alcohol ; 
have little or no taste ; specific gra- 
vity less than most of the metals ; 
when pure tliey assume the form of 
a white powder ; infusible, capable 
of combining with the acids, insipid 
to the taste, disposed to unite With 
the alkalis, sulphur or phosphorus, 
and each other, cither by fhsion or 
solution ill water. 

Jlctween tho dcids, alkalis, gase- 
ous and conibustihle substances, 
it is easy to distinguish the earths, 
and from the metals they arc dis- 
tinguishcii by ihelt want of lustre, 
aud of malleability. 

Tliis is, however, true of the 
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earthdf only when they are in the 
samo state as presented to us 
by nature, for the skill of modern 
chemistry has been able to dccom- 
nese some of those bodies, and to 
Drove that they are metallic oxides, 
sr osygeu united to a cortiin base. 
Thus hnie has been found to con- 
sist of oxygon and a metal called 
calcium, barytes to consist of oxy- 
gon and a mct.il called barium; 
stroutiies to consist of oxygen and 
a metal called strontium. Tht* ine- 
taliic qualities of these bodies have 
however, only an e\ aiiescent exist- 
ence, for if they havo access to the 
oxygen of the .lir, or still more to 
the oxygon iu water, tliey quickly 
absorb it, and reassume their earthy 
appeaiMiice. Tiie class of e.irths 
therefore, will always be of impor- 
tant considerat.ou with maiiWunl. 
It is not unlikely -that hereafter, 
the other earths may be dccom- 

f iosed, and found to be oxides in 
ike manner. VVe are also far from 
being certain, that lime, h.irytes, 
and strontites liave be«*n redtiCed to 
their most simple and elementary 
particles ; for, 'inwi'N er w ouderfiil 
the progress lately made, and 
howiner iiiiu*li it may appear to he 
beyond the powi’.* ot s« lenee to go 
farther at present, f.iture chemists 
may hereafter make new disco- 
veries, and It may periiaps be found, 
that the elementary p.:rti<’hts which 
coitipise 111. my of tlie earths, and 
perhaps also of the met ils, are ihe 
same ; and this is tiie more probabJe, 
if w'e rtaMiii frooi analogy, .iiid 
keep in mind what a v.iriety of bo- j 
dies are eo-nposed of the simple 
hulwtaiices ot owgen, iiydrogi-n, 
mid carbon , 1 ’\ji i urtln r pai ^l.-iil.irs 

i\ .-.pocting the e.iito’., we refer to 
the ditT rent articles respecting 
each distinct e.irlh. 

KAllTlK^lIAKIIS. That fires to 
a very gieat extent, and produced 
by various causi exist at dnTcrent 
depths bi’iieath tlie surface of the 
earth, must he evident ; and recent 
experiineuts have shown, that, 
where tlic sub'Jtarices iu winch 
such fires occur, lie at a comidcr- 
able depth, and are surmounted 
by a very deep and heavy superin- 
oumhent pres.sure, more especially 
when they coutoiu large portions 
of clastic gases, the cllects of such 
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fires will be much greater, and 
more diversifiod, than where tliese 
circumstances are absent. 

Among the most powerful and 
cxtraordin.'iry of these efiects oartli- 
quakes are to he reckoned. Tiiey 
are imqU'-stionably the most dre.id 
ful of the phenomena of nature, 
and are not confined to tluxse coun- 
tries which, from the intluence of 
climate, their vicinity to volcanic 
mountains, or any other similar 
cause, ha\e l>eeu coii'jidered as 
more parti' iilarly subject to them, 
their ertects having oft been felt in 
the British isles, although not in so 
extensive and calamitous a degree. 
Their shocks, and the eruptions of 
volcanoes, have been considered 
as modifications of the effects of 
one common cause ; .and where 
tlie agitation produced by an earth- 
quake extends farther than there 
is reason to suspect a siibterr.ine- 
ons commotion, it is probably pro- 
pugati'd through the earth nearly 
m the same manner as a noise is 
conveyed through the air. Tlie 
different hypotheses which have 
been imagined on this subject may 
bo reduced to the following 

Some n.^turalists have ascribed 
earthquakes to water, otliers to 
tire, and others, again, to air ; each 
of these powerful agents being 
Mlppo^ed to operate in the bowela 
of the earth, which they assert to 
alinund every where witli huge 
subterraneous caverns, veins, and 
c.iTi.ils, some filled with water, 
Olliers with gaseous exhalations, 
and others replete with various 
.subst'.nccs, surli as nitre, sulphur, 
bitumen, and vitriol. Kach of 
these opinions has its advocates, 
who have written copiously on the 
bui ject. Dr. Lister ascribes cartlv- 
quakes, as well as thunder and 
liglitning, to the inflammable breath 
of the pyrites, a substantial sulphur, 
capable of spniitauonus combustion; 
in .*1 word, as Plmy had observed 
before him, he supposi's an earth* 
quake to hr nothmg more tlian 
subterrandous thunder. Dr. Wood- 
ward thinks, that the subterraneous 
fire, which continually raises thp 
water from the abyss, or groat 
reservoir, in the centre of the 
earth, for the supply of dew, rain, 
springs, and riversi being diverted 
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lirom its otdinsr; conlrse tiy some 
accidental obstruction in thu pores 
tliTough which it used to asceud to 
the surface, becomes, by such 
means, prcternaturally asbcrabled, 
ill :i gre.itcr quantity tbau usuid, in 
one place, and thus causes a rare- 
faction and intuuiescc'uce of the 
water of tlie abyss, .brewing it into 
greater commotions, and at the 
same time making the like eflbrt 
on the earth, which, being expand- 
ed on the surface of the abyss, 
occasions an earthquake. Mr. 
Mitchell supposes Ibese plieno- 
men.i to be occasioned by subter- 
raneous fires, which, if u large 
quantity of water be let loose on 
them suddenly, may produce a 
>apimr, tlie quantity and elastic 
force of which may fully suffici* for 
the purpose. Again, M. Amoiitons, 
endeavours to prove, that, on the 
priuciple of the experiments made 
on Uie weight and spriAg of the 
air, a moderate degree of heat may 
bring that eleuieut into a slate 
eapalile of causing earthquakes. 

Modem electrical discovorics 
have throw’ll much light on this 
subject. J)r. Siukel> strenuously 
denies that earthqiukes are to be 
ascribed to subti'Traiieoiis winds, 
fires, or vapours ; aud thinks that 
there is not «uiy cvidcnie ol the 
uaveruoiis structure ul tJie eiirth, 
w'bicli such an hypothesis lequires. 
Nubterraiieuus vapours, he thinks, 
are altogether inude>iiiute to the 
effects produced by eurtliq uak.es, 
more particulaily in cases wfierc 
the shock is of coiisi(^>ruble extent : 
for a subterraneous ^iwer, cap.ibio 
of moving ‘d surface of earth only 
thirty miles in diameter, must be 
lodged at leu.st fifteen or twenty 
miles below the surface, and move 
an inverted cone of solid earth, 
whose basis is thirty miles in dia- 
meter, aud axis fifteen or twenty 
miles, which he thinks absolutely 
impos.sihle« How much more iii- 
couceivublc is it, tlieii, that any 
such power could have produced 
the eartliquakc of 1755, which was 
felt iti various parts of Europe and 
Africa, and in the 'Atlantic ocean ; 
or that w'liich in Asia Minor, lu 
the seventeenth year of the Chris- 
tian era, destroyed Uiirteeu great 
cities in one night, and shook a 


mass of earth thi'ee hundred milcji 
in diameter. To effect this, tlio 
moving power, supposing it to have 
been internal Are or vapour, must 
liavcf 1ji;cu lodged two hundred 
miles beneath the suii'ace o( the 
1 ‘artli ! Eesidi‘s, in eciithqu.ik.es, 
the effect is instantaneous ; wbcie- 
as the operation ol clastic vapour, 
and its diHchargi', must be gradual, 
and require a long space ot time. ; 
and if tliese be owing to exido- 
sions, they must alter the surface 
of the country where they happen, 
destroy the fountains and springs, 
and change the course of its rivers, 
— results which are contradicted by 
history and obsei\ation. 

To these and other considerations 
ihc Doctor adds, that the strokes 
W’hieli ships receive during aii 
earthquake, must he occasioiii'd by 
suiiiethiiig which can conimunicato 
motion with much greater velocity 
than any heaving of the earth 
under the sea, caused by the clas- 
ticiry of generated vapours, which 
would merely produce a gr.tduul 
svyell, .'iml not suih an impulsion 
of the water as resembles a violent 
blow on the bottom of a ship, or 
its striking on a rock. Heme he 
deems the i onnuim liyputhesis in- 
suiAcient, and , adduces several 
reasons to show that earthquakes 
arc* ill .reality electric shocks. To 
coufirm this opinion, he notices, 
among other plienomena, eitlier 
preceding or attending earth- 
qiiuki s, that tlie we.ither is usually 
dry and w urin for some time bi'foro 
they happen, aud tliat the surlaco 
of the ground is thes previously 
prepared for that kind ot electrical 
vibration in which tliey^ consist ; 
while, at the same time, in several 
places where they have occuired, 
the internal parts, at a small depth 
beneath the surface, were moist 
and boggy. Hence he infers, that 
they reach very little bene.iLli the 
surface. Tliat the southern re* 
gious arc mure subject to earth- 
qualres than the not them, be 
tiiinks is owing to the grc.ater 
warmth and dryness of tlie e.irth 
and air. which arc qualities so 
necessary to electricity. It may 
here he noticed, tbtit, before the 
earthquakes of London, in 17-19, all 
vegetation was remarkably forward ; 
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Md it is well known, that electri- 
city quS^kena vccetation. The fre- 

g uent and singular appearances of 
orcal and austral aurora, and the 
■variety of metpors by wliich earth- 
quakes arc preceded, indicate an 
flertriCiil state of the atmosphere ; 
and the Doctor apprehends that, in 
this state of the eartli and air, rio> 
tiling more is necessiu-y to pioduee 
these phenomena, than the ap 
proach of a iion-clcctric cloud, ujid 
the discharge of its contents, oii 
any part of the €*aTth, -wlien in a 
highly Electrified sUte. In the 
s.mie -way as tlie discliargc from an 
excited tube < (‘casioiis a conmiotion 
in the human body, so the shock 
produced by the discharge between 
the cloud and many miles in com- 
pass of solid earth, must be an 
earthquake, and the snap from the 
contact the noise attending it. 

Tlu* theory of M. do St. Lavtarc 
ditlVrs from the above hypothesis, 
as to the eh'ctrlcal cause. It us- 
4'ribcs the production of earthquakes 
to the interruption of the equili- 
brium between the electrical mutter 
dilluaed in the atmosphere, and 
that ■which belongs to the mass of 
our globe, and pervades its bowels. 
If the electrical fluid should be 
snperubimdant, as may happen 
Irom a variety of causes, its I'ur- 
reut, by the laws of motion pecu- 
liar to fluids, is carried tow'ards 
those places where it is in a similar 
quantity; and thus it will some- 
times pass from the internal parts 
of the globe into the atmosphere. 
This happening, if the equilibrium 
be re-established without dilhculty, 
the current merely produces the 
effect of what M. de St. Lazare 
culls ascending thunder ; but if this 
re-ostubJisliiiu‘iit be opposed by 
considerable and multiplied obstu- 
cles, tlio consequence is then an 
earthquake, the violence and ex- 
tent of which arc in exact propor- 
tion to the degree of interruption 
of the oqiiilibrium, the depth of 
the electric matter, and the obsta- 
cles which arc to be surmounted. 
If the electric furnace be suffi- 
ciently large and deep to give rise 
to the formatiou of a conduit or 
issue, the production of a volcano 
will follow, its successive irruptions 
’being, according to him, nothing 
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more in reality ttuul electric repul- 
sions of tho substances contained 
in the bowels of the earth. From 
this reasoning he endeavours to 
deduce the practicability of form- 
ing a counter-earthquake, and a 
counter-volcano, by means of cer- 
tain electrical ' conductors, which 
he describes, so as to prevent 
these convulsions in the bowels of 
the earth. 

Tho opinion of Signior Beccaria 
is nearly similar; and from his 
hypothesis and that of Dr. Stukc- 
loy, the celebrated Priestley has 
endeavoured to form one still more 
general and more feasible. He 
supposes the electric fluid to bo 
ill some mode or other accumulated 
on one part of the surface of the 
earth, and, on account of the dry- 
ness of thc‘ season, not to diflVise 
itself readily : it may thus, as 
Beccaria conjectures, force its way 
into the higher regions of the air, 
forming clouds out of the vapours 
which float in the atmosphere, and 
may occasion a sudden shower, 
which may further promote its 
progress, llie whole surfa<’e being 
thus unloaded, will, like any other 
conducting substance, receive a 
concussion, either on parting with, 
or on receiving, any quantity of 
the electric fluid. Tlie rushing 
uoi.se Will likewise sweep ovc‘r the 
whole extent of the country ; and, 
on this supposition also, the fluid, 
in its discharge from the surface 
of the earth, will naturally follow 
the course of the rivers, and will 
take the advantage of any emi- 
nences to facilitate its ascent into 
the higher regions of the air. 

8uch are the arguments in fa- 
vour of the electrical li>pothesis ; 
but, since it has been supported 
w'ith so much ability, an ingenious 
writer, Whitehurst, in his Inquiry 
into the original State and Forma- 
tion of the Eartli, contends, tliat 
subterraneous Arc, and the steam 
generatid from it, are the true and 
real causes of earthquakes. When« 
ho observes, it is considered that 
the expansive force of steam is to 
that of gunpowder as twenty-eight 
to one, it may be conceded that 
this expansive force, and the elas- 
ticity of steam, are in ev6ry way 
capable of producing the sCupeno^ 
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•us effects attributed to these ph'e- 
xiomeiiH. 

Among the most striking phono- 
inoua of earthquakes, which present 
a fearful assemblage of the com- 
bined eOcets of air, earth, lire, and 
water, in a state of unri'straJned 
coiiteution, may be noticed the 
following. Bolore the percussion a 
rumbling sound heard, proceed- 
ing either from the air, or from 
fire, or, perhaps, from both in con- 
junction, forcing their way through 
tlie chasms of the earth, and ende.i- 
vonring to liberate thdiiselvcs : 
this, as has betui seen, liken ise 
happens in volcanic eruptions. 
Secondly, a violent agitation or 
heaving of the sea, sometimes pre- 
ceding, and sometimes following 
the shock ; this is also a voicauii 
etfect. Thirdly, a spoutng up of 
the waters to a great height— a 
phenomim.'i which is common to 
earthquakes aud volcanoes, and 
which cannot be readily accountevl 
fur. Fourthly, a rocking of the 
earth, and, occasionally, v. h.it mu) 
be termed a perpendicular re 
boumliiig : this diversitv has hei'ii 
SUppUM'd by some nuturalists to 
arise cbieily from the situation ol 
the place, relatively to the subtei 
ratuous tire, which, when tn.iiie' 
diately heiioatii, causes tin* earth 
to rise, and u-lieii at a distance, to 
rock. l’'itth’>, earthquakes are 
sometimes obs:«T\cd to truvel on- 
ward, HO as to bo felt in ditteieiit 
countries at dift'erciit hoi'r*. of the 
same day. This may be accouuti'd 
for by the violi'iit shock given to 
the e.irtli at one place, and com- 
municated progressiieiy by uii 
undulalory inutiun, succcssi*. ely 
arteenng ditfen'iit regions .C'. it 
passc's along, in the ‘i.mie way .-i.s 
the blew given by a stone thrown 
into a lake, is not perceived at fht 
Hhora until some time »fter the 
first ccmcussiuii. ciixthly, the shock 
is sometimes iuat.iut<ineous, like 
the eicplos.ou of guiipci\der, and 
somctiiiu s tremulous, la.sting tor 
several :ni:iuLeH. Tlu; ueari-: to 
the observe r (ne pl *ce where the 
SfHick lii t g’icu, the more 
instauUnicous «uad siinpic it ap- 
pears ; while, at a greater distance, 
the earth seems to rcdoublu ttie 
blow, with u sort of vibratory 


continuation. Lastly, as tho waters 
have in general so great a share in 
the production of earthquakes, it 
is not surprising that they should 
generally iullow the breache.s made 
by the force of fire, and aiipear in 
tho great chasms opened by tho 
earth. 

The most remarkable cartluiuakes 
of ancient times arc dt'.scribed by 
Pliny, in his Natural History. 
Among tlu‘ *aost extensive and de- 
striu'tive of those was one. by which 
thirteen c ities iii Asia Minor w'cre 
sw-allowed up in one night. Ano- 
ther which succeeded, shook the 
greater pa/t of ItaJj. Hut tho 
most extraordinary one*, described 
him, happened during the coii- 
^ul.ito of Luc lus \l arcus aud Sextus 
Juhu'c, 111 the Roman pro>iuc.'ci of 
Mutuia. He relates, that two 
iiioiuitaiiis lilt .<.0 tremendous a 
shock, that thi‘y seoincd to ap- 
proac'ii and retina with a most 
dreadful noise. Iliciy at the samo 
tune, aud in the imddie of the day, 
< .1 t toi vh fire .ind smoke, to tlio 
di.'iiiiuyof ihe astonishc^d spc^ctator. 
IP this shock several towns were 
destroyed, and all tho uiiimaU iu 
their vicinity killed. During the 
reign of Trajan, tho city of Antioch 
was, together with a great part of 
the adjacent country, destroyed by 
all eartliqiirikc* ; and about three 
hinidied ycMrs ultc‘r, during tho 
reign nt Jii'stiTiiau, it wiu> again 
cie-jtroyed, with the ions ot forty 
cuoii.^aiid ot its inhabitants. Lastly, 
atic*r an intenal of sixty j’oars, 
that ill latc'cl city was a third time 
overwhohnecl, with a loss of sixty 
thousand souls. 

'Uio e.irtbqiuiko which happc'iied 
at Rhodes, upwards of tw o hun. 
dred >c*ars beloru the Cim.^ti.iu 
c*ra, thrc'W down the famous 
Colos.sus, together with the aiAOiiai, 
and u great part of tho walls of 
the c-ity. In the year lltia, the 
greater part of the citic's of Syria, 
and of the kingdom of Jerusalem, 
w’ere deKtroycal by a similar catas- 
trophe ; and in 1594, tho It-tliazi 
writers ae.scrii>i; an earthquake at 
Ihiteo.i, wtiich ocias.oned tlicj 8c;ft 
to retire two hundred yards firom 
its former bed. 

Tbo dreadful carthqimke which 
bappeued in Calabria in 193B, is 
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described by Father Kirchor, who 
was at that time on his way to 
Sicily, to Ti&it Mount Etna. In 
approaching tlic Gulf of Charybdis, 
it appeared to whirl roui d iii sucii 
a manner as to fonn a rarit hollow, 
verging to a point in the cf'ntre. 
On looking towards EtUfi, it was 
hcoii to emit huge volumes of 
smoke, rif a mo(.nlaiiio s si/.e, 
Wfiicli entirely covired the whole 
island, and ubsi'ured troiii Ins view 
the shores. Ti is, together 

with the dri'adtul noise, and the 
sulphnieous stench, which was 
.otriii.gly perreptilile, Idled him 
with iippreheiisiuna tliat a .still 
it!ori> (ireudinl calanrty ua^ ini' 
pending. 'I'l.e se.i was agitated, 
rov ereii with, huhhlcs, and h.id al- 
tugetlier a very unusual appeai- 
niiee. 

‘llic E.itlier had scarcely reached 
the* J(‘suit.>’ college, when his e.irs 
were btunueil with a horrid sound, 
resembling that ot an inlinite num- 
ber of chaii(«ts diiven fiercely 
forward, the! wheels rattling, and 
the thongs cracking. The tract on 
which he stood seemed to vibrate, 
as it he had been m the scale of a 
balaiioe which still continued to 
waver. 'I'he motion soon becoming 
moie violent, lic> was thrbwn pros- 
trate on the* giound. The univ<‘r- 
sal ruin around him now ic‘duuh1ed 
hi.s aniaseiuc'ut : the cvrasli t,t fall- 
ing houses, the tottering of towers, 
and the groans of the' d)ing, all 
Contributed to e\citc emotions of 
terror and despair. 

'i'li<‘ great earthquake of 1755, 
extended over a tract of at least 
four millions of square iniles. It 
appears to have originated henciith 
the Athiiitic ocean, Ihe waves of 
w*hich rei eived almost as violent h 
concussion as tlic land, its efiecta 
were even extended to the w'aters, 
in many places win re the shocks 
were nut perceptible. It pervaded 
the greater portions of tlie couti- 
nents of Kurojie, Airica, and Ame- 
rica; but Its cxtrciiio violence was 
exercised on the south-western 
parts of the former. 

lAshon, the Portuguese capital, 
had already suflered greatly from 
an eHnhqiiak.o iu 1531 ; and, since 
the calamity about to bo described, 
)las had three such visitations, in 
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1761, 1765, and 1772, whicb were 
not, however, attended by equally 
disastrous consequences, lu the 
present instance, it had been re* 
marked that, since the commence* 
meat of the year 1750, less rain 
had f.illcn than had been known 
lu the memory of the oldest ot the 
iiihaLitants, unless during the 
spring proccdiug the calamitous 
o\ cut. J he Bunimor had been un- 
usually cool ; and the weather tiiio 
and clear for the last forty days. 
At length, oil the first ol Novem- 
ber, about forty minutes past nme 
in the nioriiiiig, a must violent 
shock of ail e.irthquako was lelt : 
•ts uur.itioii did not exceed six 
S( cotiUs ; bat so pow eriul was the 
concussion, that it o\ ertliruw every 
church and convent in the city, 
together w-ith the roval palace, 
and the magnificent oper.i-houso 
adjoining to it; in short, not any 
building of consequenco escaped. 
About one-fourth of the dwelimg- 
houses were thrown down ; and, at 
a moderate computation, thiity 
thousand mdividuals ptrivlied. 

'J'lie first shock was extremely 
short, but w'cis quickly succeeded 
by tw'o othcTS ; and the whole, 
generally de.sciibed as a single 
shock, lasted trom five to seven 
minutes. About two hours alter, 
fires broke out iu three di/lereiit 
paits of the city ; and this new 
c.ilatmty prev exited the digging out 
of the iiniueiise riches concealed 
beneath the ruins. From a perlcct 
calm, n Iresh gjlu immediately 
after sprang up, and occasioned 
the fire to rage with such fury,* 
tliat in the space of three days the 
city W’lis nearly reduced to ashes. 
Every element seemed lo conspire 
towards its destrut tioii ; fur, soon 
after the sliock, which happened 
ii«‘aT high water, the tide rose in 
an instant forty teet, and at the 
ci'stle of iieleiu, which defends the 
eiitranec of the harbour, fifty feet 
higher than had over been known. 
Had it not subsided as suddenly, 
the whole city would hav'e been 
submerged. A large new quay 
sunk to an uiifathomuhlu depth, 
with sovirnl hundreds of persons, 
not one of the bodies of whom was 
afterwards found. Before the sed 
thus camd rolling in Ukd • inQim 
T 2 
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tain, the bar was seen dry from 

the shore. 

TliB great shock was succeeded 
about noon by another, when the 
walls of several houses which wero 
Btdl standing, were seen to open 
from the top to the bottom, more 
than a fourth of a yard, and after- 
W'ards to close again so ex.ictly, as 
not t) leave any signs of iniury. 
Between the first .»nd the eighth of 
November, twenty-two shocks were 
reckoned. 

This eai-t'i quake was also felt at 
Oporto, Cadiz, and other parts of 
Europe, and equally severe in 
Africa. A great part of the city 
of Algiers was destroyed. Jn 
many places of (lerm.iny the 
effects of tins earthquake were 
■\ ery perceptible ; but in Uollaxul, 
the agitatioii.s were still mor«- re- 
markable. 'J’lu' agitation of the 
Avaters was also per* eived in vari- 
ous parts of (Ireat Britain and Ire- 
land. At Cnbham, in Surrey ; Dun- 
stall, in Sutlblk; Ears^ Court, in 
Berkshire ; Eatonbridge, Kent ; and 
many other phiccs, the waters 
wiTc variouclj agitated. At Eyani. 
briilge, in Derbj shire Peak, the 
overseer of the lead-mines, sitting 
ill his \ Titniif.room, about eleven 
o’clock, felt a .sitildt'U shock, w'hich 
very sensibly raided him up in his 
chair, and »‘aijse<l several picc<‘s 
of pl.ister to drop from the sides 
ot the room. At hhireburn Castle, 
Oxfordshire, a little after ton in 
the niniijiiig, a very Btrango mo- 
tion was obs«*ned in the water of 
a moat which encompasses the 
building. Similar instances oc- 
cured at Loch l.omoiid and Loch 
Ness, ill Scotland. At Kinsalc, in 
Ireland ; and all along the coast 
to the westward, many similar 
phenomena w'cre obsen ed. Shucks 
were also perceived in .»*cveral 
parts of France, as at Bayonne, 
Bourdeaux, and Lyons ; and com- 
motions of the waters were ob- 
served at Angoulesme, Belleville, 
Havre de (.race, (kc. but not at- 
tended with any remarkable cir- 
cumstances. 

At sea the shocks of this earth- 
quake were felt most violently. 
Among other catastrophes, the 
capcain of the Nancy frigate, 
on St. Lucar, felt his ship so vio- 
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lently shaken, that he thought she 
had struck the ground j but, on 
heaving the lead, found she was 
in a great depth of water. 

Thu earthquakes in Sicily, and 
in the two Calubrius, began on the 
5th of February, 178.3, and cou- 
tiuuud until the latter end of the 
May following, doing infinite da- 
mage, and exhibiting at Messina, 
in the parts of Sicily nearest to 
the continent, and in the two 
(yalabrias, a variety of phenomeua. 
The earth was in a constant 
tremor, and its motions were 
various, being eithi'r vortical, or 
whirling round, horizontal, or 
oscillatory, that is, by pulsations 
or beatings, from the bottom up- 
wards, ,Thcre were many openings 
and cracks in the earth ; and 
several hills had been lowered, 
while others were quite level. In 
the plains, the chasms were so 
deep, that many roads were ren- 
dered impassable. Hugo moun- 
tains were severed, and portions 
of them drivmi into the vallies, 
w’liich were thus filled up. The 
total amount of the mortality 
occasioned by these earthquakes, 
in Sicily and the two C<ilabrias, 
W'as, agreeably to the official re- 
turns, tliirty-two thousand three 
hundred and sixty-seven ; but Sir 
William llainiltoii thought it still 
greater, and carries his estimate, 
to forty tliouband, including fo- 
reigners. 

The shocks felt since the coin- 
mcneeraent of these* formidable, 
e.irthquakes, amounted to several 
hundreds ; and amongst the most 
violent ni.ay be reckoned the one 
which h.inpeiied on the ‘28tli of 
March. It aflected most of tho 
higher parts of Dpper Calabria, 
and the inferior p.art of Lower 
Calabria, being equally tremendous 
with the first. Indeed these 
shocks were the only ones sensibly 
felt in the capital, Naples. With 
relation to the former, two singu- 
lar phenomena are recorded : at 
the distance of about three miles 
from the ruined city of Oppido, in 
Upper Calabria, was a hill, having 
a sandy and clayey soil, nearly 
four hundred feet iu height, and 
nearly nine hundred feet in cir- 
cumferenco at its base* Ihis bill 
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ig flaid to Lave been carru'd to the 
distance of about four miles fi'uin 
the spot ^'hcre it stood^ into a 
plain railed Campo di Bassano. 
At the same tune, the lull on i 
which the city of Oppido stood, ' 
and which extended about three 
miles, divided into two parts: 
hciriR situated between tv/o rivers, 
its mills filled up tlio valloy, and 
shopped their course, forminpr two 
larKo lakes, whirh auf^nieiited dail j . 

Sir Wnli.nn Ilaiiiilton, Iroiii the 
limited boundaries of tluvse earth- 
quakes, WHS pt.rsnadcd that tliey 
were (sinsed bj seme Rreat opera- 
tion of nature, of a volcanic kind. 
To ascertain this, he began lies 
tour by visiting the parts of the 
roasts of the two Calabrias which 
hail sulFered most fiom tins severe 
visitation. He every wheie came 
to ruined towns and Imuses, the 
iiihubitants of wliieli were in sheds, 
many of them built on such iusalu- 
biious spots that an epidemy had 
ensued. These unfortunate people 
agreed that every shuck they had 
telt, S(‘emed to come with a nim- 
hliiig nni.se from the westward, 
beginning nsnally with the hoii- 
sront.il motion, and ending with 
the vortical, or whirling motion, 
whi. h 1 ist liad ri iiied most of tin* 
lin.'ldings. It hud a!so bet'U gtuie 

r. illy obsmved, that, belorc a 
shock, the clomls seemed to be 
fi\ed and motionless , and that, 
i-lier a heavy show it of rain, a 
she. k qiiiikij lolJowid. By the 
Violence of sniiie ui' the shocks, 
7ii,iny xuir'.uiis lad been thiovvii 
down; and several of tin* pea- 

s. ints de-scribed the motion of tins 
c'.iith SIS .•■o violent, that the tops 
ol the J.vrge.ht liees ulino.st touched 
till! ground Iroiu side to side. It 
Ji.ul been stated, in the reports 
made to gov eminent, that two 
1. iienients, named Id acini and 
Vaticano, had, by the ell’ect of the 
earthquuke, changed their situa- 
tion. In this fact Sir William 
ngri'es, and be accounts for it in 
the following manner : — 'J’liey were 
situated in a valley surrounded by 
higli grounds, and tlie surface of 
the earth, which had been re- 
inoved» had probably been long 
luidermiuod by the little rivulets 
'Which ilow irom the mountains^ 
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and were in full view on the hare 
spot the tenements had deserted. 
He conjectures besides, that, the 
eartlupuike having opined some 
depositions of raiu-w.iter in the 
cljiyey hills winch surii>'aud the 
valley, the water, mixing with 
the loose soil, and taking its course 
«uldeiily through the undermined 
.siirfiiiti, had liftoil it up, together 
with the l.irge olive and umlbi iry 
treis, and a thatched cottage, 
lloalliig the entire piece of giuunu, 
with all its vegetation, about a 
mile dow'n the Vdlle>, where lie 
saw it, w'ith most of the tree.s 
erect, 'l*bese tvvm tencme'iits oc- 
cupied a space of ground abimt a 
rule in length, and half a mile in 
breadth. There were in the vici- 
nity several deep cracks in tde 
eartli, not one* of which was tlieu 
more than a foot in breadth ; but 
Sir William was credibly assured, 
that, during the earthipiake, one 
had opened wide, and had swal- 
lowed up an ox, and nearly a hun- 
dred goats. 

The force of the ofirthquakes, al- 
though very violent at Mcssin.i, 
and at Biggio on the opposite 
side ot the strait, was not to be 
compared to that which was felt 
in the plain. In the toviner city 
the mortaiiiy did not exceed 
seven liumlred, of .i popiilaiioii of 
thirty iJjousaini. Sir VVtlham con- 
cluiU'S by rernaikiug, that the 
loc.il earlliquakes liere di-i ribed, 
appear to have been c iiued by 
the same knul of matter as Unit 
vv inch gave birth to the /Fioliaii or 
lapari islands. He lonjectures 
that an opeiuug may have been 
made at the bottom of the sen, 
most probably between StroinboU 
and Upper C.ilabria ; for from that 
quarter, it was on all,liands agreed, 
the subterraneous noises seemed 
to proceed. He adds, that the 
foundation of a new' island, or vol- 
cano, may have been laid, although 
it may be ages, vviiich to nature 
are but moments, before it sluill be 
completed, and appear above the 
surface of the sea. 

Count I'^ranccsco Ippolito, in 
speaking of the last great shock 
of the 28th of March, as it allectcd 
the Galabrian territory, is per- 
suaded that it arose fxoin an intec- 
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mil firo in fhe bowols of the earth, 
H» it moJt place precisely in the 
inouixtuiii;< u lach cross Oiu nock of 
tUe peuiT'^suIa, furiued by tlie two 
nveia, Iho Lame to uiui the Co- 
race, thu fronier of which flov/a 
into iho Gulf of St. Eupheuiia, 
and the latter into the Ionian Sea. 
All the phi:iioTueua it displayed, 
made this evident. 

Soutli America haa bci'n at all 
tiiiK a very nubiect to eHTthquakes ; 
Hiid it is lemarkahle, that the city 
**f IJinu, the capital of l*erii, situ- 
ated ill 11)1011 1 twelve dep[tccs of 
aotith hitituilc, nlrhouph siaicely 
ever visited )>y tempests, and 
eqnallv iinncquaiuted witli r.iin as 
M'lth lliumlto* and hp;b(iung, has 
been singularly exposed to their 
luVY. 

Since tlie est.iblishinent of the 
Sp.iniard.s in Pei u, tlie first earth- 
fjiiakn in tins capital liappened in 
\M'i ; Lut tlic* damage it did was 
tijT’cli li.s ^op^iderufJle tluu that 
of son 0 ot Uioso which succec'ded. 
Lima lias Im lu olien visited by 
V lolcnt ^liockM, and in KiOll, a tliird 
cotivulsion ihrew down many 
limmes ; and ui lii.'ii), hu much da- 
mage wao dojir> |jy an eartbquajke, 
tliat, ui at knovvledgmeiit of the city 
not liaving ) ei n entirely demo- 
lished, a lenliv.il i:> also on that 
I'ay siiiiorliiv < elelirated. lii Iti/it, 
the nioMt state!” edilues in Lima, 
and n gri at number of houses, 

(‘re distrov'd Iiy a ifimildr event; 
hot the loii.ibitants having had 
t.ineJy presages, withdrew them 
selvi s fiom their houses, insomuch 
that lew pen died. In UmS, ano- 
t]u‘T dretidtul eoricuhsioii took place. 

Among the luosc tremendous 
eartliqiiaJies wdh winch the l*eru- 
vioii (iipiral has heeii visited, may 
be lecknned tliat which h ippeiied 
on the ‘.t'lh ol ilctobir, H)h 7 . The 
first shock w\*rt at lour in the 
morning, when several of the 
liiiest xiulihc l.iiildiiigs and houses 
UCTO uestroyed, with the Io^h ot 
111411 ! y lives. During tlie second 
shock the sen reSired considerably, 
and then 1 etui nt'd in inountainon.i 
veuves, entirely overwhelming 
Callao, the s«a-portof Li nm, dis- 
tant five mitis, us well as the ud- 
Jacout country, Ir.gether with the 
1IFr«U;b«d luhabitttutsi From that 
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time six other earthquakes were 
felt at Lima, prior to that of K-iO, 
which likewise h.ippened on tho 
28 th of October, at half pa.st ten at 
night. At length the hornblo 
ellects of the first shock cea-^ed j 
but the tranquillity was of short 
duration, the concussions *>vviltly 
succeeding each other. The sea, 
as is usutd on such occasions, re- 
ceding to a consideraldi* distaiice, 
returned in inuuutainous waves, 
loammg with the vuileuce of the 
agitition, and suddenly buried 
Callao and the neighbouriug cnnii- 
try in its tloud. 'I his terrible irnm- 
dation extended, as w'ell as the 
earthquake, to other parts of tlui 
roast, and several towns under- 
went tlie fiite ol Lima, 'llic num- 
ber of persons w ho perished in 
that capital, within two days nfti r 
the earthqiiaLe commemed, 011 an 
estimate of the bodies lound, 
ainoiiiited to thirteen hiiudred. 

The earthquake of Jamaica, in 
16 M 2 , was one of the most ureadful 
history has had to record, lu the 
space of two niinutea it destroyed 
the town of Port Royal, and sunk 
tho houses in a gulf forty f.ithoms 
deep. Jt wus attended wi.h a 
hullowr rimibhng noise, like that 
of thunder. In less than a minute, 
the greater part of the houses on 
one aide of the streets, were, with 
their inhabitants, sunk lieneath 
the water, while tliosc on tiiu 
other side were thrown into head's, 
tho sandy soil 011 wJiich they were 
built rising like the w'aves of the 
sea, Hiid sucidexily ov crtlirovviiig 
them on its subsidence. The 
fissures in the e.irth were in some 
places BO great, that one of the 
streets appeared of more than 
tw'ieo its original breadth. in 
many places tiie earth opemed and 
closed again ; and this agitation 
contiuiied for a rousiderahle time. 
Several hundreds of these openings 
w't^re to be seen at the same mo- 
rneiit : in some of them the 
wretuhoJ inhabitants were swal- 
lowed up ; v'hile in others, the 
earth suddenly closing, caiighfe 
them by tho middle, and thud 
crushod them to deutli. Other 
openings, still more dreadful, swal- 
lowful up entire streets ; while 
othffrsi again, spouted up cataraotA 
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of M'atcr, (IroM'Tiing those whom 
ih(' earthquake h.ul d^iared. 

ill Vi-u(zue],i M'H» visited 

by one of llit'se trcinendous earth- 
quakes. Duriiipr a minute and fi^ 
teen seconds the ( arth was con- 
vulsed in every direction, and 
nearly tw< iity thousand persons 
fell victims. The towns of Carac- 
cas, Lu Gu.i>tb, Maytiiietia, Me- 
lida, and Saiiielipe, were totally 
do'^tra^ed. llurqiiisiineto, Valen- 
cia, La Vittona, and others, suf- 
fered considerably. 

A remarkable in-itance of the 
roiiuectioii of earthquakes with 
volcanoes is recorded iu Raffles* 
History of Java. Papandayang 
was formerly one of the largest 
volcnimea in that island ; but in 
177*2, the greatest part of it was, 
after a short but sererr comlms- 
tioj), swallowed up by a dreadful 
convulsion of the earth. This 
event was preceded by an uncom- 
monly lu mnoui cloud, by which 
the modutaiu was completely en- 
veloped, and which so terrified the 
inhaintaut’i, dwelling ut the foot 
and on its declivities, that they 
betook themselves to flight. Be- 
fore they tould all save themselves, 
however, the mountain began to 
give M.iy, .tnd the gri'ater part of 
it aciuallv lit and disappeared 
in the enrlli. At the saiiie time, 
a tieuieridi'us noise was heard, re- 
sembling the diithargo of the 
heaviest cannon; vvnite the iin- 
ijii'n e (|iianriti( s nl volcanic snb- 
bi.iuces which were thrown <»ut, 
and spread in I’veiy direction, pro- 
pagated the e‘lect8 of tlie explo- 
sion through the .spa_e of iiiuiiy 
miles. 

The very interesting work, of 
Governor LlafMes, contains several 
curious and novel details ri'lativc 
to vohaiiic phenoTiieua, a sketch 
of which is here introduced, on 
account of their intimate con- 
iiection with tlio subterraneous 
operatiuiiH of nature, in the pro- 
duction of earthquakes. It merits 
the attention of the philosiqiliical 
particularly, as being intinnitely 
coiinectod with voL aiiic erriiption, 
aud explosion of water and mud. 

There arc in J.iva thirty-eight 
Wee inouiitdlns, which, nUbough 
they dinbr from each other in 
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external figure, agree in the gene* 
ral attribute of volcanoes, by their 
having a broad base, which gra> 
dually verges towards the summit, 
in the form of a cone. One of 
these is named Taiikuban-Prahu, 
on account of its resivmDllng, at a 
distance, a boat turned upside 
down ; and forms a vast truncated 
cone. Its base extends to a con- 
siderable distance*, and it is not 
only one of the largi'st moimtuiiis in 
the island, but a most interesting 
volcano. Although it has not for 
many ages had any violent erup- 
tion, as is evident from the pm. 
gress of vegetation, and from the 
depth of black mould which covcrti 
its sides, its interior has continued 
in a state of uninterrupted activity-. 
Its crater is large, and has, m 
general, the shape of a funnel, 
but with its sides very irregular : 
the brim, or margin, which bounds 
it at the top, has also different 
degrees of elevation, rising and 
descending along the whole course 
of its circumference. This may bo 
estimated at a mile and a haU* ; 
and the perpendicular depUi on 
the south-side, where it is very 
steep, is at least two hundred and 
fifty feet: towards the west it 
rises considerably higher. Thu 
bottom of the crater has a diameter 
of nine hundred fset, hut is not 
regular in its form winch dcpendi* 
on the meeting of the sides below. 

Me.ir the centre it contains an 
irregular ovid lake, or lollectiau 
of water, the greatest di.imeter of 
which is nc'.irly three hundred teet. 
The water being wliLte, it uxh:bits 
the upx>eaT,iuce of a l.ikc oi milk, 
boiling with a perpetual discharge 
of large bubbles, occasioned by t!i« 
development of fixed air. To- 
wards its eastern extremity are 
the remaining outlet.*) ot the sub- 
terraui;ous tires, rnnsisting ot seve* 
ral apertures, from wh'cli a-i iioin- 
terrupted discharge of sulphureous 
vapours Likes place. Tiiuso va- 
pours rush out with incredible 
torce, with violent subterraucoua 
noises, resembling the boiling of 
an immense cauldron in the bow- 
els of the momitain. When at 
tho bottom, the forcu of the im 
prossion mavle on the spectator by 
this grand and terrlftc acgaui la 
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inctoafipd by the recollection of 
the dant'ers he had to encounter 
ill the descent ; while the extent 
of the crater, and the remains of 
the former explosions, aflord an 
indescribable enjoyment, and dll 
liis mind with the most awful 
satisfaction. 

The explosions of mud, called by 
the natives hUai'H, are a great 
curiosity. This volcanic plicno- 
incnon is in the ci'iitrc of a lime- 
stone district, and is first dis- 
covered, on .ipprnachiug it from a 
distance, by a large volunio of 
smoke, which rises and disappears 
nt intervals of a few seconds, and 
resembles the vapours arising 
Iroiu a violent surf. A dull noise, 
like that of thunder, i.s at the same 
time heard ; and, on a nearer ap- 
proach, when the vision is iio lon- 
ger impeded by the smoke, a large 
hemispherical inas.s is observed, 
consisting of black earth, mixed 
with water, about sixteen iect m 
diameter, rising up to the height 
of twenty or thirty feet in a per- 
fectly regular manner, and, as it 
were, pushed up by a force be- 
neath. This mass suddenly hk- 
plodes with a dull noise, and 
scatters, in eiery direction, a 
volume of black mud. After an 
interval of a few secotid.s, the 
lieiiu.spherieal body of earth or 
mud again ris<‘.s and oxploiUM. In 
the saiMC inannor this volcanic 
ebMilitiim goes on without inter- 
ruption, throwing up .i globular 
body of mud, and dispersing it 
with violence through the neigh- 
boiirjng iilriiii. 'J'lie spot where 
the ebiilhnon occurs is nearly cir- 
calar, and perfectly level, and is 
entirely covered with the earthy 
particles, iiupregiiated with sale 
water, which are thrown up from 
below. 

The tremendous violence with 
which nature marks the oper.atioiis 
of volcanoes in tliet>e regions, will 
be best exeinplilied by the follow 
iiig details of the extraordinary 
and wido-sprt ading phenomena 
which accompanied the eruption 
of the Tomboro mountain, in the 
island of Sumbawa, one of the Ja- 
vanese cluster. This eruption, 
which happened in April, 1915, 
was sensibly felt over the whole of 
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the Molucca isbinds, over Java, 
and over a considerable portion of 
Celebes, Sumatra, and Borneo, to 
a circumference of a thousand sta- 
tute miles from its centre, by 
tremulous motions .and loud ev- 
plo.'tioiis ; while, within the lange 
of Its more imiiiediate activity, em- 
bracing a space of throe hundred 
miles around it, it produced the 
ino.st astorii.'ihiug cflccts, .lud e\- 
cited the iui>.st alarming apprehen- 
sions. On .l.iva, .it the di.staTice of 
three huinlrod miles, it .seemed to 
be awfully present. The sky was 
oveicast at nooii-day wirh a cloud 
of ashes ; the sun w'iis enveloped 
in an atmosphere, tlu- “ palpable” 
ilciisity of w liii li it was unable to 
penetrate; bho.vcrs of ashi's co- 
vered the houses, the street.s, .'lyd 
tni* fields, to the depth of several 
inche.s ; and, aniid this ddrkiie.i.s, 
e\plo.S’ons were heard at nitcr- 
v.ils, like the report of artillery, 
or the noise of distant thunder. 
The lirat explosions were heard 
;<t Java, on the evening of the 5th 
of April, and continued iinUl lliu 
following day, when Uio sun be- 
came ub.scured, «iiid appeared to 
be enveloped in a fog. On the 
evening ot the lOtli, tho eruptions, 
however, were more loud .uidmoru 
freipieut ; ashci) lidl in ubuu- 
duiee; the sun was ne.nly ob- 
scured ; and in s ‘verul p.irts ol 
the island a lots .moi'ion 

OK Tur: 1 VRTii was Udt. On the 
following day, the exxilOMons were 
so trcint'ndnii.s :'.s to bhuko the 
liou.ses perceptibly in tho more 
e.»sterii districts. 

Ill descrioiag tho great carlfi- 
quake at Cuinana, M. Humboldt 
s.iys, that fimn Octo.ier *28, to tho 
3id of ISoveiiiber, a reddi.sh f jg 
was thicker than it had yet been. 
The heat of the night soonied 
stiHing, though the rliermojiielia* 
ro^e only to 01°. 'J’iio breeze, 
which gi'nerally cooled the air 
from eight or nine o’clock in the 
evening, was no longer fidt. Thu 
atmo.sphere appeared as if it wore 
on fire. The ground, parched and 
dusty, wa.s cr.acfced on every side. 
Ou the fourth of Movoniber, about 
two in the .afternoon, large clouds 
of an extraordinary blackness, en- 
Tclopod tho high mouutoiiu of Ac 
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BrigAntinc and Tataraqu.i1. They 
extended, by degrees, as far as 
the '/enith. About four in the after- 
noon, thunder was heard, over our 
heads, but at an inunenso height, 
without rolling, and with a hoarse 
and often iiiterruptf'd sound. At 
the nioment of tin* strongoiit elec- 
tric explosion, at 4 h. 1*2 m. there 
wei e two shocks of an earthquake, 
whicli followc'd at liftcen seconds 
diNtance- from each other. The 
people in the streets filled the air 
with their cries. M. Bonpland, 
who was leaning over a table, e7.a- 
inining plants, was almost throivn 
on the floor. 1 felt this shook very 
strongly, though I U'as Ij'ing in a 
iiauimock. Its direotion was from 
north to south, which is rare at 
Cumana. Slaves, who were draw- 
ing w.itcr from a w'cll, more than 
eightei'U or twenty feet deep, near 
the river Maiizanares, heard a 
noise like the explosion of a strong 
charge of gunpowdiT. Ilie noise 
seemed to come from the bottom 
of file well. About nine in the 
evening there was another shock, 
attended with a subterraneous 
noise, 'llie earthquake of the 4th 
of November, the first I had felt, 
made &o much the more lively an 
iriiprc'^siou on me, as it miis accom- 
p.inied with remarkable laetcoro- 
logu.al vaTi.*nons. It was, niore- 
osor, a real liltmg-up, and not a 
shock by iKidubitions. 1 did not 
then imagine, that, after a Jong 
abode oil the table-lands of Qiuto, 
and the coa.-it.^ of Peru, I should 
biM'ouie .'iliiiOhL .i> familiar with the 
alinipt movements of Uio gioimd, 
as we are in Fairope witli the noise 
of thunder. VVe did not think of 
rhaiig at nighty in the city of 
Quito, wlieu subterraneous rumb- 
lings yhramuios)^ winch seem 
al'.^ays to come troui the volcano 
ol Piclmicha, auiumnced (two or 
three, and sometimes seven or 
light minutes btiore) the shuck, 
the lone of which is seldom in 
propuiiioii to the niUmsity of the 
noise. In 178-1, the inhabitants of 
Mexico were accustomed to hear 
the thunder roll beneath their feet, 
as it is heard by us in the region 
of the clouds. In 182*2, tlie tre- 
mendous euTthiiuake took place 
in Syria, by wliicli whole cities 
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were destroyed, and 20,000 persons 

perished in a few seconds. 

EARTHENWARE. See Pot- 

TEKV. 

EAU BE LUCE consists chiefly 
of the essential oil of amber and 
the volatile alkali. 

EBULLITION is that salient mo 
tion which duida exhibit when 
strongly heated. 

Boiling is the term generally ap- 
plied to this motion, when it takes 
place under tlie common pressure 
of the atmosphere. When solid 
bodies are heated, they attain high 
temperatures, without the escape of 
any of their particles ; this is not 
the ca.se witli fluids ; fur, baviug 
arrivt‘d at certain hcat-i, tlicy arc 
rapidly formed into vapour, or 
steam ; winch, overcoming the pres- 
sure of tlie air. ascends, and rolis the 
fluid of a portion of heat siiilicieiit 
to pieserve iti^ulf in the elastic form. 

The process of boiling may easily 
be exemplified, by half filling a Flo- 
rence flask with wafer, and sus- 
pending it over a hunp. Bubbles 
of atmospheric air, with wbitli the 
water was previously impregnated, 
Will first appear at the bottom of 
tlie flask, and, from their levity, 
arise to the surface, where they 
will be discharged into the at- 
mosphere. Ah the heat is in- 
criMsed, bubhUs o/ vapour are 
formed ; thesi* aho rise to the sur- 
face ; they will do so more fre- 
quently, and with im. reased agibi- 
tion and violence, as the process 
goes on. 

By these means, th»? fluid under 
opcr.ition caiiuot attain a higher 
teinpiTuture than th.it in winch 
ebulhtidu is exhibited ; for, aUho.igli 
the boiling water is equally heated, 
at me instant of time, still an im- 
mediate addition of hi'af tonus the 
lower str.itum into clastic vapour, 
which, from its levity, rises to the 
surf.ice, as a bubble, and there ex- 
plodes, carrying off v. itli it tlie 
Buper.ibuiidant portion ui heat vv bicb 
it had just ivceived. 

Hence, it is useli'ss expense and 
labour to add fuel roafive on which 
a liquid already boils, iii order to 
make it boil lasier, oi to bring it to 
a higher teiupeiMtnre. l‘’or as long 
as tlieic IS no extraordinary ]jrt*s- 
siire, the fluid cannotbuconiehottct* 
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ttian its boiling: point permits : for 
vx miph', the hottest /irc cannot 
retider water, in i«i open vessel, 
hotter thrill 21*20; tin* attempt to 
pive it a further lieat would prove 
ahnrtiic, for it could oiilv sene to 
dissipate the water m the form of 
stoaei. 

Ebullition, therefore, properly 
speukiii;', is tho iiiotJoti of lluids 
Mvlieii they ei.ipor.ite rapidly by 
being subnnited to keat. 

It iiappciis, Iniweier, that all 
fl.iids do not boil tit the m iiio heat; 
ns !i)'iy be kiiouii by iipniei ang a 
tb'-rruoi'iete!' in them m ihe time: 
six ouiico'i of eiher wouM be i oin- 
pleteiN <■. ipor ited, m lunled. aw.iy 
if jdaf CM over <i In e, before iw > 
JUi), ! s ol Wid'T I oulil eiUer into a 
st.ite of • hidlitioii : .ind si\. OMoces 
of water would ilir'cppear iii the 
.J«u ’uaiiiiev, before two oiuna'S oi 
lin>.eed oil c uuld be made to hotl. 
Tile fellov ing table sliew.'s the boil- 
ing pvinit-., or tempc‘ratni.'<c, of 
T.iriou> h([iiida, v»f ralifmjhen’s tber- 
moineter. 

•Siiipliuric etin r boils at !)S^ 
Liquid Miiiiiionia - — 

Ah ohol .... lifP 

Water .... 212^ 

>iitri.- ill ul . . *21^0 

SiilpUurie .mil , 510'^ 

Ehojphoriis . . .Wt® 

Oil o? Tiirpunthitj 500^ 

tSiilphiir ... — - 

Linseed oil . . COO'^ 

'\Icrcuiy ... (itiiP 

lloiliiig iH so roiiinion an opera- 
tion, that It H almost needless to 
deuribo its use. It is wi II known, 
that water in ics colil .state hui not 
the power of solution or digestion 
that boiling water lias. Jty humus 
of boiling water, uninial and vegeta- 
hie suhstances are in iiart dissolved, 
beforo they enter Uie stomach to be 
further digested. Anotlier iuinor- 
tant uso of boiling is the puiiAca- 
tiuii of WfitiT fnnn earthy salts. 
'Jlfe Thamea and \ew River waters 
always deposit a crust on the inside 
of teUrkettle.s and steaui-engiiif* 
boilers; ronsequinriy Jie -water 
boiled in them is purified. In rainy 
-weather, so iiiiicU earth is u'ashed 
Into rivers, that it i-i uhaolutely 
necessary to bojl the water, beivie | 
it is drank, lii China aud HoUaud, 
in consequence of the p.issagc of 


the rivers over a clayey ^oll, ttio 
inhabitants are accustomed to purify 
all tlic water they use, by boil'mp . 
W'lieii water is boiled, it is insipid 
for a considerable time, from tlin 
loss of atmospheric .lir w'ith w-hich 
it hid previously been combined; 
but if permitted to stand in an open 
leswl it will soon again be impreg- 
na1i‘d by it, .lud recover its ordinary 
Mate. 

]''liiids boil at dillerent tempera- 
tines, accor.iiug .is they .ire aflectcd 
bv pietMin- of the .'itino'.xilieie, or 
ol . oy other bnd\ : and U-s.h oniiore 
he.’.! iH required for their ebullition, 
a* eordiiig a.-- the b. il\ wliicli presses 
on them, is light or he.i\>. 

It tile tlienooiiM'ter w ere plunged 
iiilosi less, 1 filled with pore w.der, 
.iiid tliii WMti ‘1 were lo.ide to hail 
by MUMiis ot lire, the men in \ of the 
therinmuetei would aliv.iys keep 
it*.ell at the* same degree during 
the whole time ot boiling. It is 
easy to try tins, and llie plieuoine- 
iiori gives us a fixi d term of our 
theruionietruMl sCide. Hut if the 
expi riiiient be repeated diiren-nt 
d.iys, when llu* ijaroineter indicates 
pi’e.SMire.s ot the atiuospliero sen- 
sibly dillerent, it is foiniil, that this 
ti rin is not e\ai‘tly lh(* sauu' , it is 
higlii r when tlie pre.s.sure ot the 
.itiiiospliere is irre.iter, and lower 
wbor. it is hftii. Aecordiugly, it 
mu it be ob*ened, that if tiui pres- 
9ui<* diminish farther, the degree of 
ebuiliuon will smk more aud 
m''r<; : tln.s ie.dicatiaii may he veri- 
fied by n.sec'adiiig inoiint.iins, .ind 
there boiling water at ditl’ereiit .ilti- 
tildes ; for .vs the b.iroiueter falls in 
piMjmrtion to tlie ascent, lu 
pi I'toniiing th'H cxinTiiiieiit, it in 
found that the thing re.Jly tate-s 
dace, .ui wo had foreseen. If wo 
i.ive in irked by the nuinhcr •2l-2<’, 
the term of boiling w'ater at tho 
siirfaeij of the earth, when the 
hfiroaieter marks the iiie.ni pre.s- 
aiire of the atiuosphero at the 
level of the sea ; w hen we Khali 
hcive afterw.'trd.s .iseended, so that 
tho iMronicter shall only mark a 
less height, the water will begin 
to boil when the therriionietuT will 
mark less tlinn *212 degrees, and 
(;cuorully there will he a cuu.sUiit 
».oirespondi3i*'*e between the sink 
iiig of the degree and the iudica 
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tion of the barometer, llie rela- 
tion of tliose two pbeiiuiueiia mav 
be determined by experiuienta 
ni'idf at different h'ejf;bts ; and tin* 
dcRrec at which water will boil, 
Tnav be detennuiod from the heifrht 
of the barometer; or the height of 
the barometer may be determined 
from the degree at which water 
lias boiled. Wi* may arrive at re- 
sults Htill iitore pri'ciKe, and much 
more general, by anoUier process, 
which does not require any change 
ot pl.ice. AVlien the pressure of 
tlie b.irnmeter does not differ much 
liom *28 huhes; uii augmentation, 
ui a diminntioii of the pressure of 
an iiicli, corresponds exactly with 
In the (‘entesiinal divi^ion in the 
temperature of boiling wsiter; that 
is to s.iy, lor instance, that if tin- 
pressure, iiiste.id of being at *28 
inches, is at ‘27, the term of ebul- 
lition, instead of being at will 
corif-spoiid With »‘JO, so that if it 
be wished to regulate a thi-nno- 
nieter in this circnmstaiicu, and 
there be marked in it tlio point of 
ebullition, us well as that of melt- 
ing ice, tlie infiTial must he di- 
iided into 119 p.»rta to have rentc- 
simal degrees, or that tlie thermo- 
meter may indicate lOO^^ in boiling 
water, when the buronietcr sh.ill 
be at ‘28 niches. 'Ihc contr.iry 
would h.«pp<-ii if the harometer 
were at ‘29 inches ; for tlien th«- 
term ofebtillitio would be at Irtio^ 
and the interv.tl iH-fuien this point 
uiid that ol nieltiTig ice must he 
diiided into 1U1 yi.iits. 

It will be Ti collected, that in 
order to maltC experiments with 
exactness, use must be mad** of 
distilled Water, or of rain water, 
or of snow water, perleefly pure ; 
for almost all river and spring 
waters contain, in combination 
with them in snlutiuu, salts which 
ri‘turd their boiling. 

When water lias been made to 
boil upon the mountains, there 
happens tlien a phenoinunon of 
which it is piiiper to he fdre- 
wariuid ; it is, that in proportion 
to the ascent, it becomes mure dif- 
ficult to boil water, although, ne- 
vertheless, it m.iy boil at degrees 
of the fhennometer much lower 
tlian on the surface of the earth ; 
thia ai’iscs, thou, from the difficulty 
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of keeping up n Are, which may 
cause the water to boil. The air 
I in proportion to the asociit becomes 
' rarer, that is to s.^ty, it has lesii 
mass in proportion to the same 
volume. Now one of the consti- 
tuent principles of air, which is 
named oxygen, is the only and es- 
sential element of combustion ; or 
rather the phenomenon which we 
call coiiihustion, is nothing elst* but 
the cuiabination which is in.ide of 
this principle w'ith conil>iistib1e 
bodies, winch is proved by the 
chemist’* in a satisfactory manner. 
When we blow the fire, we merely 
direct upon the combustible bodies 
a greater mass of this nxygcii 
contained in the air. Let iis come 
now to the application : since in 
rising in tlie atmosphere the air 
becomes rarer, it is necessary to 
blow to bring u greater volume 
upon the .same point, tliat there 
may be in reality the same mass of 
oxygen ; consequently, with an 
equal volume, it must furnish tho 
fire nith an clement less active, 
and the difficultv ut keeping it up 
most augment with the elevation. 

After what we liave said respect- 
iiig the changeahleness of the tem- 
peiatiire nei essary for the ebulli- 
tion of water, it might from ana- 
logy be expected, tli.it the term of 
melting ice, which is at the other 
evfrt'mity of the scale, would in 
like nianner ch.inge with the pres- 
sure of the atmosphere : but tlie 
most aec urate »‘xpenrocnts have 
never shewn tlie slightest variatiou 
eieii oil the )iighf;st inoiint.iina, 
even in a space entirely void of air. 
It is therefore only neco«s.iry te 
(li.stiiiguish between lUc tempera- 
ture ot melting ice, which is fixed, 
and th.it of congelation, which is 
not always so. 

ECHINI. Calcareous petrefacti- 
ons of 1 lie echinus, or sea hedgc-liog. 

El) ULCOR \TE.To become sweet. 
EFFERVESCENCE is the com- 
motion produced in fluids by some 
part of the mass suddenly taking 
the elastic form, and escaping in 
uumerous bubbles. 

EPPLORESClixVCE is the effect 
which takes place when bodies 
spontaneously become converted 
into a dry powder. It is almost 
always Qccasionedby tho loss of tho 
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lirfttor of crystallization in saline 
bodies. Natron is an example of 
efflorescence, when it appears as a 
salt on the surface of the ground. 
Alum effloresces in the same way. 

EGGS. Tlie eggs of hens, and of 
birds in general, are composed of 
several distinct substances. 1. The 
shell, or external coating, which is 
composed of carbonate of lime .72, 
phosphate of lime .02, gelatine .03. 
j'he remain iiig .23 are perhaps 
water. 2. A thin white and strong 
membrane, possessing the usual 
characters or animal substances. 
3. The white of the egg, for which 
ace Album £N. 4. The yolk, which 
appears to consist ol an oil, of the 
nature of fat liils, united with a por- 
tion of serous matter, sufficieut to 
render it difliisiltle in cold water, 
ill the foTiii of an emulsion, and 
concresrible by heat. 1 oik of egg 
is uscfd as the inediuui for rc'iidering 
resins and oils dillusible in w'ater. 

EISENIIAHM. lied ; scaly iron 
ore. Hrown ; scaly luangaueso ore. 

KLAljN. The oily principle of 
solid f.Lts. 

ELAS'iTCITV, the principle by 
which the same matter is made to 
fill a larger space, and thereby ex- 
hibit considerable force. Tiio cause 
of this principle, and the origin of 
ils force have in all ages been a sub- 
ject of discussion .imoiig metaphy- 
sicians and philosophers. It has 
been adduced as a proof of a 
v.icuum, because the same atoms 
could not lill a larger space with- 
out iuteistices ; and as a proof of 
the existence ot a principle of rc- 
pulsioTi, because the atoms 'appear- 
ed to scpaiatc without any other 
cause than one of repulsion. But 
M. Jjavoisier having taught the 
principle, that heat itself was a 
peculiar matter ; this matter of 
heat or t'tiloric was assumed as 
sufficient to explain the phenome- 
na by its introouction bet %v eon the 
atoms of the expanded body, par- 
ticularly OH cases of expansion 
were always accompanied by beat. 
This theory has been satisfactory 
to all who gave credit to the exist- 
ence of the matter of he.'it ; but as 
the existence of sucli matter has 
been treated by many chemists as 
chimerical, the true cause of elasti- 
city remaiiiB in dispute. A theory 


ha0> howeroi^, been recently t^b« 
^shed by Sir R. Phillips, ii^ con- 
nection with his general^ system, 
which ascribes all phenomena to 
forces necessarily generated by tho 
nmbiplicatinii of matter into mo- 
tion, and the force evinced during 
the expansion of elastic bodies, 
the uiiilter being the same, ho 
iiscribes to an iiicTtMScd ve'ocitjr of 
the atoms. He ad<'pt.i tlie doctrino 
that heat, in nil cases, is nothing 
more tliau atoms in intense motion ; 
as for example, if a piece of iron 
be struck with n hammer he con. 
aiders the momentum of tho ham- 
mer as transferred to the piece of 
iron, tho mimite atoms of which 
radiate witli a force equril to the 
nioineutnm of tlu‘ hainnier ; and to 
prove that no motion is lost during 
such percussion, he statox that if a 
tile were sfruck hy the hammer, 
the expansion of its parts wouhl 
t'xhibit nearly the total luoiiitiiUini 
ol the hammer ; w'kile in tlie other 
case, us the parts ol the iron do 
not lly tiboiit like those of the tile, 
the momentum is then diUused by 
the radiation ot the miuute. Htoiiis 
ul the iron. Be has thed lalcu- 
lated the accumulated anomeuta of 
such a number of thi‘ strokes of tho 
hummer as ii,suall> confers upon it 
.1 red heat, and finds that the atoms, 
would at such time, acquire a velo- 
city equal to that of light. In ex- 
pemnentul proof, that sticU radia- 
tion !<> taking place Iroai the iron, 
he adduces the. plieiioiiuna ot cool- 
ing procfhhis, as W'lieii water is 
laced upon a pii'ce of iron so 
eated, its atoms are iustaiitly ra- 
diated, and the inutiun of the iron 
being to them, it 

simultaneously becomes cool. Mut, 
f,a>H Ilf, the r.xdiation in no such 
case takes place in void space, but 
the atoms, us in tiu* above case of 
water, radiale into a spai;e ulr<‘ady 
occupied with atoms, anil infring- 
ing against tbesi; are dellected 
again auvl again, till by continued 
delleetions tliey .are timird into 
circles of rotation, and in that 
condition occupy a space with 
tlieir power, which we call gas, 
and the spai'e eo occupied will be 
larger or smaller in ]ij'oportiuxi to 
the momentum, or heat tr.insferred 
to the atoms. Power is, thexoloro. 
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on tiiu theory co^exteuBiTO with 
gaseous existence ; and of course, 
power and heat are acquired by 
whaterer re-fixes these atoms, 
and acquires their momenta, as 
animals in respiring, bodies in 
combustion, bodies in contact dur- 
ing the condensation of gas, dec. 
dec. The novelty and boldness of 
these doctrines, tliough worthy of 
the consideration of philosophers, 
and proper objects lor exhibition 
ill this place, are, nevertheless, 
such as render it improper for us 
to insist upou them oeyond their 
own intrinsic claims. 

This theory of gtiscous elasticity 
will be found on comparison to be 
very diflerent from that of Des- 
cartes, copied by Davy. It assigns 
orbits to the atoms, and what is 
mure explains the probable cause 
of tho orbicular iiioticius, otherwise 
till' assumption of any such motion 
would be ipratuitoioi. In regard 
to tlic radiation of hydrogenous 
and jpixed atoms having the fix- 
ation of oxygen in corabustiuu, 
Sir llioliurd IMullips conceives, that 
their minuteness and great velo- 
city is the cause of their exten- 
sive radi.itiou. though many of 
them are doubtless^ impeded, and 
hence their proportionate progress 
thr4)ugh bodies of various struc- 
tures; but that light consists of 
iitoiiis in motion, is evident from 
tlic beat vAiicli those create when 
f.tUing on surfaces that arrest and 
fix them, a result in accordance 
with the entire theory. 

KLATINE. A vegetable princi- 
ple lately discovered in the juice of 
the sends of the nioinordica elate- 
riinii, or cucumber. It is most vio- 
lently purgative. It is found in 
c'xceetlingly minute quautities. The 
following, according to Dr. Paris, is 
the composition of elaterium : — 


Water 4 

Extractive 26 

Fecula 28 

Gluten 5 


Woody matter ... 25 
Elutine, bitter principle 12 

lOO 

The hitter principle is very differ- 
ent from die extractive. The solu- 
tion of the bitter principle and 
elatino produced 'increase of appe< 
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itite; whilst thd Solution of fivb 
extractive matter produced no effect 
at all. 

ELAOLITE. A sub-species of 
pyramidal felspar. 

ELECTIVE ATTRACTION. 
There are various kinds of attrac- 
tion ; as attraction of cohesion or 
adhesion ; for which see the article 
A u lias ION. Attraction of gravitation, 
by which the planetary bodies are 
drawn towards the sun ; attraction 
of magnetism manifested between 
the magnet and the iron ; attraction 
of electricity, by which two bodies 
differently electrified approach each 
other ; which three last kinds of 
attraction are more properly no- 
ticed in a work on natural philo- 
sophy. There is another kind of 
attractiou,whicli is strictly chemical, 
and is also called affinity, by which 
tho particles of bodies unite toge- 
ther, and by their union produce 
a uniform whole of such a nature 
that thr parts cannot be separated 
by any mechanical eftbrts ; and the 
characteristic pr^crtics of which, 
are often very different from those 
of the original component parts. 
Thus, if sulphur be melted, and 
combined with soda, there will be 
formed a substance, which from ita 
colour, has been called liver of sul- 
phur. Let this mass be divided 
and sub-divided ever so much, 
there will still be in tho smallest 
part a particle both of tiio sulphur 
and tbe soda. This union differ* 
from mere mixture, which may 
again be separated. 

Sand and salt exposed to a strong 
heat combine and form glass. No 
mechanical efforts can separate tbo 
glass into particles of sand and 
salt. Ey such union in chemical 
bodies, the properties are fre- 
quently changed, and thus the pro. 
perties of glass are quite diflerent 
n-om tliose either of the sand or of 
the salt. This however, is not 
universally the case, and it may 
happen, that after tlic union, tho 
distinctive properiics of each of tlio 
component parts will still be per- 
copnble. This is more particulaxdy 
tlie case when two gases am 
united together ; and therefore, it 
is by experiment alone, that wo 
can with certainty learn what 
powers bodies will acquire by coio- 
u 
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biuatlou. Ad ii goncral rule, how- 
over, we may expert that there 
will be a eousulcrablo ch.iDge. If 
mercury anil sulphur be put into 
the same crucible, and put in the 
lire, melted, and stirred tugethi'r, 
ttiid then poured out, a substaiieo 
will be found to ha\e been formed, 
which is called sulphuret of mer- 
cury, which has neither the colour 
nor the brilliancy of the mercury, 
nor the inHaniinability of the sul- 
phur. To the Stune law ot clieuiical 
afliiiity, we refer the union of salt 
and water ; of alcohol and camphor ; 
of sulphuric acid and uluiuiiia , ot 
nitric acid and potass ; of silver 
and gold ; or iii general, the alloys 
of all the mchils. 

A few instaui ea airo here given : 

Put some sugar, muriate of soda, 

{ common salt,! or any othet salt, 
iito an ounce of water, until no 
more will be dissolved. The solu- 
tion will ine<ksiire just an uviucc, us 
the water did before the addition 
of the salt : but although there is 
no increase of ftw/A, there is a con- 
siderablc increase of density and 
S2terifte p'at ity. 

Pour into a phial half an ounce 
of any animal ot vegetable oil, (.is 
olive oil,) add to it the same (jUtin- 
tity of water, and shake tlie phial 
violently. No appearance of com- 
bination wilt take place, for when- 
ever the agitation ceases, the oil 
will be seeai to rise to tlie surface 
of the water. Now throw in two 
drams of soda, potass, or ammonia, 
and shake again. The case will 
now be ditierent, for the alkali 
combining with the oil, forms a 
^Oap, which is readily miscible with 
water, uiid the whole will have the 
appearance of thick cream. 

If mercury be poured into a 
wine glass, its upper surface will 
be convex ; that is, a kind of foss 
or trench will be turmed all round 
the mercury, between it and the 
edges of the glass. ’ Here no affi- 
nity .exists between mercury and 
glass ; but if the mercury be poured 
from the glass, into a tin, brass, 
or other metallic cup, the upper 
surface will be concave, from the 
affinity which it has for these me- 
tals ; and of course Irom its conse- 
quent ddliesion to them. 

Over iron-fiimgsx in a wine class. 


S our a small quantity of any of 
le following acids, iu a diluted 
htate, viij. the sulphuric, nitric, 
muriatic, or acetic, each of which 
has the power of atUteking thu 
inm. During all these combina 
tions, violent I'tferv escence will 
take place, occasioned by a rapid 
disengageiueiit of liydrogeii gas 
from the water, which is decoiu 
posed by the. mutual action of tho 
metal and the a* id. Uiit when thu 
nitric acid is iiseil, a great deal of 
iiitrous gas will be evolved. The 
ultimate products of these couibi- 
n:\titnis will he either sulphate, 
nitrate, nuiuate, nr acetate, ot 
iron, according to the acid cin- 
plnyi'd. 'I'he t>nliiiions should he 
evaporated and i i'ystalli«ed ; or put 
into phials for i'eturc U'?e. 

7Vir ptrsn/cc of untcr prot/iotr.t 
chemical annm. --If the struiigest 
iiitiic .icid bi; poured uii mi-rcury 
iu a wine glass, very little or no 
aetiou will take pl.ice betw'eeu 
these sub^t.lnces ; hut, if w.iter be 
added, an iiiiiuediate solution, 
at tended by a most active etlerves 
I ence, or salient motion of tUo 
mercury iu the lluid, will take 
place. During this eagerness ot' 
the two bodies to unite, a variety 
of colour.s, but chiefly green, will be 
preseiitetl to the eye ; and nitrous 
fumes will be disengaged in aimn 
dance. \\ hen the cttervesceiicii 
ceases, tho metal will he dissolved, 
and the whole converted into a 
transparent liquid, like water. It 
a small quantity of the metal 
should remain uiidissolved, aftei 
the; action ceases, a slight additiwi 
of the acid will cause the elferves 
cence and solution to recoinmence. 
Evaporation, in a Wtirin place 
will convert this solution into 
crystals, know'u by the name ol 
nitrate of meicury. 

Change of colour is very fre 
quently produced. Thus, a few 
drops of acid let fall into a glass ot 
tile tincture of red cabbage will 
immediately turn it to a red colour ; 
but if an alkali had been put into 
it, tho colour would have become 
green. 

Ju chemical combinations thero 
is usually great beat produced. 

It is betw'eeu the minutest parti 
cles of bodies HaX cboaiioal affinity 
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takes place. Several bodies are 
sometimes chemically united togc- 
ther. ^ Thiiflt lead, liismiith, and 
tin, in various proportions ; or 
l4‘:ul, liismiith, and zinc ; or lead, 
bismuth, tin, and mercury. 

But there is not merely a chemi- 
cal attraction by M hich two bodies 
unite together, but there is also 
an fhefite attraction, by which 
one body -will unite with another, 
rejecting a tliird body, with which, 
but fur the present e of the s(‘cond 
body, it would have united. There- 
fore, we may desciibe dectivc 
attraction, as tli,a which is everted 
between two snhstaiire.s to the ex- 
chi-«joii ol :i third. It h often the 
case, that when two siilistanccs arc 
united, coniininiication with a third 
will dr*stn»y tlje toiinectioii or afli- 
nity which evisted hetw oeii them ; 
and instead of this alli.uice, ano- 
ther will be tormed, between the 
ni'w agent, and that part of the 
former euinpnuud, for which it had 
the gri'utest .illiiiity. The iu(‘aning 
of elective attraction, then, is, that 
the tliird body, has the power of 
making au election, according to 
its nature, of whatever body it 
shall unite itself with from the lirst 
and second. If the second be 
rlioseii, the first shall be excluded; 
or if the fir.st be choaeii, tlie second 
shall be excluded. 

One of the simplest and most 
usual instances of this elective 
attraction, is that of potass or soda 
with acids, iu preference to tallow 
or oils. 

Oissolvc half an ounce of common 
soap in a tca-cup with a little 
W'ann water ; when it is quite 
clear decant it into a wine glass, 
tiiid pour into it 10 drims of sul- 
phunc or muriatic acid. The tallow 
of the soap will be precipitated, 
and being lighter than the water 
will swim oil its surface. This 
precipitation i.s owing to the greater 
alfmity whicli the alkali has for any 
acid than for fat or resin. 

In tliis way, tallow is precipitated 
on the surface of w'ater in a wash- 
hand basin, from the quantity of acid 
held in solution, in combination with 
earths, &c. ' Hence it is that water 
containing acids, is unlit for wash- 
ing, the spap being decomposed by 
the alkali in it, uniting W'ith the acid. 


Metals bare an elective aitractioa 
for each other. Thus, if an alloy 
of gold and .silver bo melted toge- 
tlicr in a crucible, the gold may 
be separated from tlic silver by 
stirring the melted metal with a 
piece of copper. The gold will ad- 
here to the copper, abandoning the 
silver, and from the surface of the 
copper it may without difficulty be 
got off. 

It is Hus principle of elective 
attraction, whicli affords the means 
of decomposing different bodies. 
If a substance be compounded of 
two substances, in order to separate 
tliein, it is only required to bring in 
cunta*;t a third substance, for wbicli 
one of tbeiii has a superior attrac- 
tion, and the decomposition takea 
p].ico. Tlius, into a solution of a 
met.il in an acid pour a solution of 
potass, and tlu: acid and the pot- 
ash uniting together, the metal is 
separated from the acid, and 
thrown to the bottom. 

Tlie following experiments will 
shew the order of affinity of some 
of tlu* acids for potass : — 

That of the aativ is greater than 
carbonic.— Vnt some carbonate of 
potass into a tumbler, and pour 
over it diluted acetic acid ; (com- 
mon distilled vinegar ; which must 
previously be proved, by baiytes, 
to contain no sulphuric acid,) Uiis 
acid will dissolve the potass and 
expel the carbonic acid with efferi 
vcscence. The newly formed 
compound will be acetate of 
potass. 

'The attraction of the muriatic is 
greater than acetic '. — Into the newly 
formed solution of acetate of potass, 
pour some muriatic acid as long as 
an acetic smell arises from tbo 
tumbler : this smell will be occa- 
sioned by tlie expulsion and evo- 
lution of the acetic acid. The new 
compound will be muriate of 
potass. This .salt will crystallize in 
cubes, and is slightly deliquescent. 

T/ie attract tott of the nitric is 
greater than Into the 

solution of muriate of potass, ob- 
tained in the last experiineut* 
pour some nitric acid, this win 
expel the muriatic acid; and d 
quantity of nitrate of potass wQl 
be held in solution. This salt may 
be crystallized; but th^ crystals 
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are rather irregular, presenting a 
Yarioty of forms. 

The attraction of the sulphuric is 
greater than nitric . — Into the solu- 
tion of nitrate of potass obtained 
in the last experiment, pour some 
sulphuric acid ; a solution of snl- 
phdte of potass will now be formed, 
llkis salt may be crystallized in six- 
sided prisms having pyramidal 
tops. 

The order of affinity of potass for 
the din'erent acids, is proved by 
the foregoing experiments to be ns 
follows : carbonic ncid ; acetic acid; 
muriatic acid ; nitric acid ; and sul- 
phuric acid. For the last of these 
It has greater affinity than for any 
of the others ; and for the first 
less than for any that follow. If 
these cxperiTiients are assisted by 
heat the result will be more satis- 
factory, as the diflerent acids dis- 
charged may be received from a 
tubulated retort into a rcceirer, 
and then proved hy tests. 

Hy the following experiments, 
wo may see the ord* r of the at- 
traction of sulphuric, muriatic, and 
carlionic acids for lime, 

Or<icr of ajinitg of sulphuriCf 
murihtU't anti vnrOofiir avtds, for 
lime, — Flit some powdered car- 
bonate of lime (chalk) into a tubu- 
lated retort with water, and pour 1 
some muriatic acid over it. After 
the expulsion of common air, im- 
merse the beak of the retort under 
a glass, containing animoniacal gas 
placed over mercury : a gas will 
ascend, which may be proved to be 
carbonic acid gas by its union 
with the animoniacal gas ; both 
forming a solid salt, the carbonate 
of amiiioniu. The compound in 
the retort will be muriate of lime. 
If when all the carbonic acid gas 
is driven off, sulphuric acid Ik> 

K oured into the retort, and its beak 
Q immersed under another jar. 
containing ammoniacal gas, murii- 
tic acid gas will ascend in the jar, 
and combine with the ammonia, 
forming also a solid salt, called 
muriate of ammonia, a substance 
destitute of smell, although Ivjth 
the articles used in its formation 
possess separately a most pungent 
odour. The salt now left in the 
retort will be an insoluble one, 
gamely, tl|e aulph^te of lime: 


whereas, the former one, the mu* 
riate of lime, is one of the most 
soluble salts ; and the one before 
that, the carbonate of lime, is only 
partly soluble. 

It is by moans of a series of well 
conducted experiments of this sort, 
that chemists have been able to 
form tables, showing, at one view, 
the elective attraction of anybody 
for all other bodies. 

The cboniicul affimtios of bodies 
are modified by temperature, and 
©♦her aclvcntitjoiis rircuiiist.vnces. 

When a body made iip of two 
bodies combined together, is united 
with .mother botly, also made up of 
two bodies, tiiere may be a double 
decomposition. 'J'biis if the .sulphate 
of ammonia be added to th'* nitrate 
of potass, there w'ill be a double rle- 
composirion, and the snlplmrir acid 
will leave the ammoTii.i, and will 
unite with the pota.ss ; and the 
nitric acid will unite with the ammo- 
nia ; and the result will be sulphate 
of potass and nitrate of ammonia. 

lliere are many substances 
which cannot be decomposed by 
any other way. 

7 nere are» also, subst.anecs formed, 
of the highest utility in the arts, by 
this principle, which can be fonned 
in no other manner. Thus, acetate 
of alumina, which is much used m 
calico printing, cannot be made by 
mixing acetic arid with alumina ; 
but only by mixing sulphate of 
alumina with acetate of lead, when 
a double decomposition takes place, 
and acetate of alumina is formed. 

Mix together a solution of nirrutc 
of silver and a solution of muriate 
of lime ; and a double decomposi- 
tion will take place, and twro new 
substances will be formed ; nitrato 
of lime, and muriate of silv er ; the 
l.atter of which, being in.soluble in 
water, will fall to the bottom in a 
solid static : and by evaporation of 
the liquid, the nitrate of lime will 
bo made to appear. 

In giving this account of the 
phenonuma of chemical attraction, 
our object has been to state the 
facts, and we have not attempted, 
as many cheini.sts have done, 
often with Uttle success, to explain 
the causes' of these phenomena ; 
and we have made use of the usual 
popular terms. 3ome chemists, 
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not content with laying down a 
theory, have even attempted a 
luatheniatictil investigation of the 
laws of the forces of chemical 
attraction, and have brought into 
discussion the ratios of aqiiai\;M, 
cubes, &c. llie chemical student 
ought always to make a cart'fni I 
distinction hetwc'eii the universally 
acknowledged facts and the dispute 
ed theories, by which they arc ex- 
plained ; the one being certain and 
unchanging truth, and the latter 
often of a very triuisitory reception 
in the estimation of the srientilic. 
I'he usual theories of the day, arc 
most ably attacked by Sir Richard 
Phillips, in his Tuelvo Kssavs on 
the Proximate Causes of the Mate- 
rial Phenomena of the L inverse. 

'ITie doctrine of aifinity,” observes 
Sir Richard, is lialile to the 
same objection as that of gravita- 
tion. Atoms cannot impel each 
otliCT on their contrary or oyt'osite 
sides ; and it will not be pretended 
that they tirmv one another by any 
mechanism on their ianrr sides! 
Tlie chemists talk, however, with 
imposing solemnity, of attractive 
forces greater than that cf the 
squares, as the rubes, dec. Ac.; but, 
as distant force is merely in all 
cases the elfeut of the divergence 
of a central force, any otluT law 
than that of the squares, us far as 
could di-pond on the centre, is a 
iiiathematicul absurdity. But, in 
truth, even the law of the squares 
is inapplicable, fur atoms do not 
approach eaih idher in conse- 
quence of luiy power of drawing 
in their <’m.uui turns or attractive 
particles ; and tlie notion is ridi- 
culous in terms, when it is pre- 
tended that a primary atom, or 
ev en a compounded atom of chemi- 
cal liulk, has sjHtrr atoms to send 
forth, for the purpose of bringing 
other atoms towards it. 

“ Let U.S look, however, to first 
principles, and chemical affinity 
will ceare to be a dilficulty. Space 
is/utt of primary and compounded 
atoms of various kinds. These 
atoms are of various forms. If, 
then, by local excitements of 
atomic motion, — either by aggre- 
gate motion transferred to atoms, 
called heat, or by any other action, 
w-the atoms of any form are dis- 
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placed in regard to one another, 
a vacuity is created, or tended to 
be created, between the sides of 
the atoms, which vacuity the atoms 
of space endeavour to fill ; and 
hence a pressure of the adjoining 
atoms, with a jorcc^ governed by 
the rircunistaiices of the vacuity, 
or vacuities, created or tended to le! 
created, and the rclativ'c fonns ot 
the bodies, added to their capnbiliiy 
of moving and filling the vacuity. 

** The force in <'very case depend 
ing, therefore, on the distui banco 
and vacuity created, and oi| tho 
nppropriute*ness of tlie adjoining 
atoms to maintain the fulness of 
space, may be an approximation to 
any law as the square, the cube, 
the fourth, fifth, or tenth power. 
It is a law which may be deter- 
mined in regard to the commixture 
of particular hoAxMAtOCtcris paribus, 
but is not iiecess.tnly any multiple 
of tlie distance ; for the notion of 
the multiple of the disunce springs 
from u false analogy in this case, pre- 
vailing only in the square, because 
the surfaces of spheres (over which 
central forces diffuse Uiemselves) 
are as the squares of their radii. 

** The force of chemical affinity 
must be evident to any one who 
views a body composed of cubic 
atoms without having recourse to 
any legerdemain principle, lliey 
arc like a solid battalion of infan- 
try, which, to other soldiery, is 
impenetrable ; and they present, 
to other atoms, the same impene- 
trable sides. Take them, they may 
be assailed with aggregate motion, 
which, like cannon-balls, will shat- 
ter them in mass ; or they may be 
killed man by man, or moved atom 
by atom, by small shot, or attacks 
of successive atoms. But in this 
case the force of affinity is a simple 
rc'sultof form, and not an effect of 
any attraction, or any hocus pocus 
quali^ in the soldiers, or tho atoms. 

** It should be remembered that, in 
all cases of simple chemical action, 
ve do but oppose atoms to atoms i 
and, if wo desire to combine atoms, 
we must assail them by the transfer 
of aggregate motion, called beat; 
and we niyst present tbose of simi- 
lar forms, or of such combinations 
of dissimilar fonns, as produce 
forms similar, or nearly similar. 
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Without these conditions we cau 
never, by means of atoms them- 
selves, j)enetratc a congeries or 
solid foTuiatiuu in w hich their sides 
fit ; but, huvuig disturbed the md£>s 
by heat, or the atomic affection of 
aggregate motion, called heat, if 
atoms of di^s^^llill«u' forma are then 
presented they imII comljinu. But 
they will be expelled when the 
motion ceases, and tlic diSMiiiilsir 
atoms uill then separate ag<un,or, 
in tlie super.stitious j.irgoii, will he 
rtyellfd, each leturinug to its eri 
ginul state. 

“ Sui h is rhcmic.il affinity or at- 
traction, distui ij.mce, and lepiil 
siou. 'J'he ri'-oltA (rotii our 

knowleilgi* nt .itunnc lornis m tlo* 
1 ailed cofistnation et mlids; Irom 
the uci I s'.ary liilne . » ol ^l).lcc ; and 
from the pjMor wliicli wo possess 
of hringing aggreg.ite motion, or 
the motion oi iialloiis of atoms, to 
bear under the name of heat, on 
masses, which, otherwise, no mere 
atomic force would ever distuib. 
ITie first condition has been proved 
by Haiiy, Uutuel, and others ; the 
subsequent oiielhave been discuss* 
ed m I'oi’uier and are as- 

sumed as truths jirovcd, us vi’cll by 
there as by otlier j.hciiomcna. 

“ Air becomes a ao/nw/, or agent 
of decotiip<\sition, ovvmg to the 
atomic motion by which its lare 
atoms in liiotion agitate and abrade 
tlie atoms excited or dovetailed on 
the one degree of torco , while the 
genci-ttl oxyd.ition, in tliis case, 
proves that the oxygenous atoms 
are the operating ones : water, in 
like manner, and iu a higher de- 

g ree, because more douse ; and, 
aviug more atoms in the same 
space, it is still higher when the 
atoms are agitated by more wotiou 
or heat, and is more and more 
potent as the heat, or motion of 
the water, is increiiscd. Su, with 
other solvents, which art with a 
degree proportioned to tlie degree 
in which their atoms, or parts of 
thcir« atoms, are susceptible of 
receiving and imparting any mo- 
tion. 

“ Chemical polarity, as it may be 
<allc‘d, is a necessary couseqnence, 
cateris paribus, of tbo union of 
atomic funoa, whose angles oppose 
their.' union or movement in one 
m 


direction of motion, but permit it 
in another. ” 

ICIiKCTRlCITY. This subiect be- 
longs more properly to natuial phi- 
losophy, and we merely iiutke it 
to rciiurk, that it has been applied 
with advaubige in chemical rix arch, 
ill liisiug uiul del Dinposiiig various 
bodits , and that biantl* ol electii- 
city, or kindred science, called gal- 
v.niiMM or voltaiMii, in the hands uf 
lliiniphre> IBivy, has Ijtiu the 
< liu ( soiin e III grand and lununuus 
di-irov i‘ru •!, w hic h have immortalized 
iiii name. 

KLKCIRIM. All ore of gold 
containing (>1 parts of gold, and 36 
ol Mit< r. 

KLKMhNTS. A firm used by 
the earlier chemist.s, neaily in tlie 
same sense as the niudems* use the 
term JirU thiet, 

and indeed v erj i SHeiitial diffen m o 
between them i.*:, that the uuneiit.s 
considered their edements as budieH 
posses.-«ing absolute simplicity, and 
lapuble of torming aJl other bodies 
by their mutual coinhiiiatmu ; 
whereas the first principles of tlie 
uiodcrns .ire comsidi red as sjmph>, 
ruerel> in respict to the pri'sent 
st.'ite of the art ol aiialyaing bodies. 

hLKMl- Aresm, which exudes 
from incisions made, m dry wea 
tl.er, through the bark of the amj- 
ris (‘lemifera, a tree which grows 
iu America. ' 

ELiy b ATJOX. An operation, by 
means of which a more fusible sub- 
stance is separated troni anotlier 
which i.s less fusible. It consists in 
the application of a degree of heut 
sufficient to fuse the former, but not 
the latter. 

Ebl'TRlATION. ’fliis word is 
mifd by chemists to denote the 
pruicss of washing, wJu'ch carries 
off the lighter earthy parts, while 
the heavier lueUilUc parts subside 
to the bottom. 

EMKKALD. Hie precious stones 
of a beautiful green colour, are 
divided into two species, the pris- 
malic and rhoniboidal. 

Tlie prismatic is of specific gravity 
for 2,9 to 3.3. It is harder Uian 
qiuirtK, but less so than iopaz. Its 
constituents are 35 to 30 silica, 10 
to 10 alumina, 14 to 15 glucina, 2 
to 3 iron, and 27 to 31 loss; tho 
latter consista chiefly of water and 
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alkalit It ifl found in Pern and | 

S razil ; but thouRh very beautiful, ' 
is ton brittle for jewellers. * 

I'he rijoinboidal (Miierald iS in 
value next to tlie niljy. Tbc most 
beautiful ensue IVsjin Peru. It is 
known l>y its fine {Treeu enlnur. It 
i'l nearly ns hard as the tojja/. It 
n)n«»i^ts .mIkm (H.ri, niimun.-i Ifi, 
x 13, oMvle 1, rhroiiiium 3.‘25, 
lime I.Ji, dud water 2. 'J'he heryl 
is n su') .sjH*. ii's of emeralil. 

li M I’ll V. j he powder of emery, 
Miiieh is obtained by redueini; to 
powdiu- the iniiieral wbioh yields 
it, and va^UiiiR it *so as to carry olf 
tin- li"Istt r <^irt.h^ jiarticle-?, is very 
w«‘ll known loi its le-i'in polishint; 
hard iiimeraN and metals. It n» 
u:jed 111 giving an islgo to tools. It 
conoids of Kti iiluniiii.i, .3 silica, 4 
iron, and 7 In-s. Tiiis mineral is 
lery hard so as to scriitoh topaz. 
SpiM-ihe praiity J.rt. 

EM E TIN is a Mibst.vnee obtained 
from the root ipeeaeiian. Half a 
gram is a poweriul emetic, and rtx 
grain 1 voaiit vioieutly, and produce 
de.itli. 

I:M PVR EI:M V. This term is an- 
plied to denote the peeuliar siiicul 
prodiieed by a considerable heat 
upon A egi't.iul(* or animal substances 
in dost il vessels, or when burned 
iiiuler cireumst.inees whieh prei ent 
the net eui of air to a eonsiderable 
pait t»t the xna.'^s, and consequently 
occasion ail imp ■rfeel combustion, 
or dednictive distillation of the 
parts so covered up l)y the rest of 
the ina.'is. 

L.SION. An iniperfeetconi- 
biimtioii of oil and water, by the 
intervention of some other sub- 
st.iim* capable of romljLii'.ng with 
both these substances, llic aub- 
.stanei s .ive either saccharine or 
mifcilagiiitins. 

ENAMEJi. There are two hinds 
of enamel, the opaque and the 
traiisp.irtMit. Transiiarent enamels 
are nsua'ly rendered opaque by 
adding putty, or the white oxide 
of till, to lliein. The biiM’S of all 
eiianiels is therelore a perfectly 
transparent and fusible* glass. The 
oxide of till renders this of a beau- 
tiful whiU*, the perfection of which 
is greater when a small quantity of 
manganese is likewise addivl. If 
tho oxide of tin be not sufficient to 


destroy the transparency of the 
mixture, it produces a semi-opaque 
glass, resembling the opal. 

A ellow enamel is formed by tho 
addition of oxide of lead, or anti- 
mony. Kuiickel likewise affirms, 
that a beautiful yellow may be ob- 
tained from silver. 

Red enamel is afforded by the 
oxide of gold, and also by that of 
iron. Tbe former is the most 
beautiful, and stands the fire very 
well, which the latter does not. 

Oxide of copper alfords a green ; 
manganese, a violet ; cobalt, a 
blue; and iron, a very fine black. 
A mixture of these different ena- 
uiels produces a great variety of 
intorniediato colours, according to 
their nature and proportion. In 
this branch of the art, the coloured 
enamels are sometimes mixed with 
each other, and sometimes the 
oxides are mixed before they aro 
added to the vitreous bases. 

The following are Mr. Wjmn's 
fluxes for imamels in a paper pre- 
sented to the Society of Arts iii 
1817 

No. 1. Red lead, 8 parts. 

Calcined borax, 1^ 

Flint powder, 2 

Flint glass, 0 

Ko, 2. Flint glass, 10 

White arsenic, 1 

Nitre, 1 

No. 3. Red lead, 1 

Flint glass, 3 

No. 4. lied load, 

Rorax not calcined, 

Flint glass, 8 

No. S. Flint glass, 0 

Flux, No. 2. 4 

Red lead, 6 

After the fluxes have been melt- 
ed, they should be poured on a 
flag stone, wrot with a sponge ; or 
into a large pan of clean watcri 
then dried, and finely pounded ia 
a biscuit-ware mortar for use. 

Vellow enamel. 

Red lead, 8 

Oxide of autimony, 1 
White oxide of tin, 1 

Mix the ingredients well in a 
bisenit-ware mortar, and having 
put them on a piece of Butch tilo 
m tho muffle, make it gradually 
red-hot, and suffer it to cool. Take 
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of thio mixture 1, of flux No. 4. 
lA ; (^ind thc*m in water for use. 
]{y Tar>'ing tlic proportions of red 
lead and antimony, diflerent shades 
of rolour may be obtained. 

Orange. 

Red lead. U 

Red sulphate of iron. 1 
Oxide of antimony. 4 
Flint poa der, 3 

After calcining these without 
n'clting, fuse 1 part of the com^ 

E ouiid with 2^ of flux. 

'ark red. 

Sulphate of iron calcined \ , 

dark, j * 

Light red. 

Red sulphate of iron. 1 

Flux, No. 1. 3 

White lead. ll 

Bron-n. 

Manganeso, 2| 

Red lead, 

Flint powder, 4 

ENTHOCHl. A genus of extra- 
neous fossils, usually of about an 
inch in length, and made up of a 
number of nmnd joints, which, 
when separate and loose, are 
called trochitse : they arc composed 
of the same kind of plated spar 
With the fossil shells of the echini, 
which is usually of a bluish-grey 
colour, and are very bright where 
fresh broken : they arc nil striated 
from the centre to the circum- 
ference, and have a cavity in the 
middle. They seem to be the pe- 
trified arms of that singular species 
of the sea star-fish, called steUa 
arborcseens. 

EPIDOT E. Pistacitc of Werner. 
A species of prisiiiatoidal augtte. 
It consists of silica 37, alumina 21, 
lime 13, oxide of iron 24, oxide of 
manganese 1.3, water 1.3. 

EPIDERMIS. If the human 
akin be macerated in hot water, it 
eeparates into two parts, the cutlf, 
or true skin, and the vpidermis^ or 
scarf skin. Ilie continued action of 
warm water at length dissolves the 
cutis, but does not affect the epi- 
dermis, neither does alcohol. Caus- 
tic alkali, however, dissolves it. It 
resembles coagulated albumen. 

EPSOM SALT. The sulphate of 
miqgnesia. They are called Epsom 
ealta because they have been ob- 
2S4 


tained from a salt spring at Epsom ; 
but they arc usually procnr(>d from 
the mother watt‘rs, which arc the 
sea water, which is left after it 
has been so far boiled down, that 
the common salt, the muriate of 
soda, has precipitated to Che bot- 
tom. If this liquor be farther eva- 
porated, in another vessel, sulphate 
of magnesia is obtained. 

KQM V A LENTS (Cll EM ICAL). 
Atoxic Tiiloiiy. — If certain 
quantities of two different bodies 
be each of them suffit lent to iieii- 
tralnc a third body, these tw'o 
quantities are said to be equivalent 
to each other. I'hus 100 parts of sul- 
phuric acid, and tlicdH of niunatio 
acid w‘ill e.'U'h of them saturate 1 18 
parts of potash : in this case we 
say, that the 100 and tlie 08 are 
equivalent to each other. We shall 
accordingly find, that if 100 parts 
of sulphuric acid neutralizo 71 
parts of lime, that OS of muriatic 
acid will also do the same thing ; 
and BO on in any other case in th.it 
proportion. If therefore we know, 
that any number of parts nfsulpiiu- 
ric acid will saturate an> substance ; 
ill order to find how many parts of 
muriatic acid will be necessary, we 
have only to state 100 ; 08 : : (he 
parts of sulphuric : parts of muria- 
tic acid reij[uired. 

If in tliM way the quantity of 
sulphuric acid necessary to satu- 
rate any quantity of soda, m.agnesia, 
strontiaii, iron, and all other sub- 
stances, he ascertained, wc shall 
he able to know ivLat quantity of 
muriatic will be required. And if 
we ascertain by experinieiit, how 
much acetic acid will ho n-qiiircd 
to saturate any one of these snh- 
stanres, we inajr by calruLition tell 
what quantity will be necessary for 
any one of the rest, as we know 
its saturating power comp.ired 
with two acids, the powers of 
which are already known. 

When two bodies unite to form 
one compound, it is reniaikable, 
that at all times whenever that 
compound is produced, under 
whatsoever circumstances, whi ther 
by nature or art, it always contains 
the same relative proportions of 
its component parts. Thus, one 
volume of hydrogen unites with 
half that yolumo of oxygen in the 
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forraatioH of water. Two cubic 
iuchcs of hydroj'en unite by com* 
bustioQ with one of oxygen, and 
water is the result. If there 
slioiild he three cubic inches of 
hydrogen, and one oxygen, in that 
case water would be produced as 
before, and of the same component 
parts ; but there would bu one 
I ubic inch of liytlrogen rcinainiiig 
as before. In like manner, if 
there In; two cubic inches of hydro- 
gen, and two of oxygen and watiT 
be produced by their union, there 
would remain one cubic inch of 
oxygen as bi'fore. In either case, 
the surplus is left unchanged. 

(rases in their nuitiul .iction uni- 
tonnly combine in the most simple 
proportions, such as 1 to 1, 1 to 2, 
or 1 to 3 by voliiiiie. 

The same sirnplicity of ratio will 
not hold ill their combination by 
weight. 

Sometimes two bodies combine 
together, in iliHeriuit proportions ; 
but then it is not like water and 
spints, in any projiortions what- 
ever with which uhich they m«ay 
he mixed ; but only in certain de- 
finite proportions. Thus, potash 
aud carbonic acid unite together 
ill the proportion of 70 potash, and 
30 carbonic acid, forming sub-c.ir- 
bonate of potash ; and 70 potash 
and 00 carliuiuc acid, lomiiiig crys- 
tallized carbou.Uc of potash, hut 
'without any intermediate coriibiiia- 
tions. Lead combines with oxygen 
in three proportions : — 


lOfl lead and 8 oxygen. 
100 lead and 1*2 oxygen. 
100 lead aud 10 oxygen. 


Potash and oxalic acid unite 
(ngetlier to form oxalate of potash, 
iu the proportions of 2 potash and 
1 acid ; they also unite to form ben- 
oxlate of potash, in the proportion 
of ‘2 ))Otash, and *2 acid; and to 
form tpiiidroxiilate, they unite in 
the proportion of *2 potash, aud 4 
acid. 

Upon Uiese principles is founded 
what is called the Atomic Hieory. 
It is assumed that, two difterent 
bodies, chemically coinbino toge- 
ther only in the atoms, or infinitely 
miunto parts. 

Tliis is, however, merely an m- 

gumption , aud incapable of proof; 


fur we can never be certain that 
we have arrived at the ultimate 
atoms of bodies ; and if matter be 
infinitely divisible, there are no 
iiltiiniite atoms. 

AlUiough, however this he merely 
an assumption, it is rendered 
highly probable, and will corres- 
pond with the facts deduced from 
the analysis of gaseous, liquid, aud 
solid bodies. 

There is reason to fear, however, 
in a great variety of instances, 
that the prejudice in favour of 
the atomic theory has had too great 
W'eight ill dc( iding the judgment of 
the chem'st in hi^ an.*iiysis ; and 
that results in favour ot this the- 
ory have been obtained, where, 
W'lthout such a bi.i.s, there would 
not have betm such coincidence. 
This is one of the numerous cases 
ill chemistry, where miplicit faith 
is to be withheld, and where much 
remains to be explored by farther 
investigation. 

In forming a tabic of equivalent 
numbers, com'sponding with what 
is supposed to be the proportionatu 
bulk, of the ultimate atoms of 
bodies, hydrogen is, by Sir II. 
liavy, assumed as the basis, and 
is called 1 ; oxygen will then be 
8, and <‘blorine 3U. 

Hydrogen is the fittest to form 
the basis, as it is the substance 
which approaches the nearest to 
what the elements, or ultimato 
atoms may be supposed to Im. It 
has energetic powers of combina- 
tion, its parts are repulsive of 
each other, and attractive of the 
particles of other matter ; and it 
enters into combination in a quan 
tity much smal.er than any otlier 
substance. 

Some have assumed oxygen as 
the basis of their table of equiva- 
lents. But the numbers in the one 
table are reducible to tliosu of the 
other. 

When the improvemeuts, which 
may bo expected, arc hereafter 
made on this .subject, such tables 
will be of much use in ascertaining, 
the component parts of compound 
ehemical subsitmees. 

ESSKNCKS. Ihe volatile or 
essential oils are called eaaencea 
by the perfumers. 

BSiSfMlAL OIL, Oh YQLA. 
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TlliE OIL, diiTerfl from fixed oil in 
being capable of evaporation at a 
murlt lower heat ; in being soluble 
ill alcohol ; anil in possessing a very 
slight degree of suluiiility in water. 

There is a great iiiiriiber of vola- 
tile oils, distiiigiiished by their 
smell, their taste, their .spei ilic 
gravity, and other setisilile quali- 
ties. A strong ami peculiar odour 
may, however, be cuimdert'd as the 
great characteristic of each species, 
the volatile oils infl.inie with mure 
facility than the fixed oils, and 
afTord, by their comljustioii, dilTer- 
eat proportions of the .same siUj- 
stances, water, carbonic arid, and 
ciirbon. 

Tlie following specific gravities of 
difTerent volatile oils, were ascer- 
tui.ucd by J)r. Lewis 


r Sassafras . 

. I0ft4 

(Mnnanion . 

. lo.'ri 

Cloves . 

. Jy;u 

Fen util . , 

. 097 

Dill . . . 

. 9)4 

Ponnv-Toyal 

. o;tt 

Cummin . 

. 975 

Mint. . . 

. 975 

Nutmegs . 

. 04S 

I'atisy . . 

. 046 

(’arroway , 

. 914 

Iloseni.iry , 

931 

Juniper 

911 

Oranges . 

848 

Turpeutiue 

79*2 


Tho pecnliar odours of plants, 
seem in almost all cases, to depend 
upon the peculiar volatile oils tJiey 
contain. All the perfumed di.s- 
tilled waters owe their pecnliar 
properties to the volatile oils tliey 
hold in solution. By collecting the 
aromatic oils, tho fragrance of 
fiowers, so fugitive in the common 
course of nature, is us it were em- 
bodied, and made permanent. 

It cannot be doubted that the 
volatile oils consist of carbon, 
hydrogen, and oxygen ; but nh 
accurate experiments have as yet 
been made on the proportion in 
which these elements are com- 
bined. 

The volatile oils have never been 
iMttd M articles of food, many of 
them are employed in the arts iq 
the manufacturu of pigments and 
varnishes, but their most extensive 
xppheation is a% perfuzaes* 


ETHER. A very volatile fioid, 
produced by the distillation of 
alcohol with an acid. 

Hhfii .strong .sulphuric acid is 
poured upon an cqinl weight of 
alcohol, the fluids unite with a 
hissing noisu and the production of 
heat, at the same time that a fra- 
grant vegetal>lo s»n'*ll is perceived, 
resi nihliiig that of apples. It is 
much lu'tter aud Siifer, however, to 
add the arid by smalt portions .at a 
time, at. such luterv.ais as that no 

erceptible he.at may be produced. 

h*- mixture may bo made in a gliss 
Ti tort, and the distillation perfuroK'd 
by reguhited he.'it on a sand-bath, 
a large tubiil.ited receiver being 
previously well adapteil, and kepi 
cool by inmit r^iori in water, nr tb# 
frequent application of wet cloths. 
A bent glass tube luted to the 
tuliiitar of tin* receiver, and having 
Its extremity immersed in a little 
w.iliT or mercury, will allow the 
g.ise3 to escape, and confine tho 
eon<lcn.sible vapour. Tlie first pro. 
duct is a fragriiit spirit of wine, 
w'hich is follow'ed by the ether, ai 
soon as the fluid in the retort 
begins to boil. At this period, the 
upper part of the receiver i.s cover- 
ed with large distinc;t streams of 
the fluid which run dowm its sides. 
After tho ether has passed over, 
sulphurous acid arises, which ill 
known by its M'hitC fume and pOcu- 
liar smell. At this period Che re- 
ceiver must be unluTed and removed. 
Ctire bemg taken to .'ivoid bre.ithinij 
the penetrating fumes of the and ; 
and the Are must at the same time 
be moderated, becauso the residue 
in the retort is disposed to .swell. 
A light yellow oil, called sweet oijj 
of wine, comes over after the ether, 
aud is succeeded by black and foul 
sulphuric arid. The residue varies 
in Its properties .according to the 
iiiauagcim-nt of the heat. If the 
fire be much in'Teased toward the 
en I of the proce.'^s, the Sulphurous 
acid that comes over, will be mixed 
with vinegar. 

The ether comes over mixed with 
.alcohol aud some anlphUrous ai'id. 
It was usual to add some distilled 
Water to this product, which occa- 
sioned the ether to rise to the top. 
Rectification is alMolutcly tieecssary. 
If tho ether have a sulphurous smell } 
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and tliis is indeed the better method 
in all C4se3» because tho water 
added ii) tlie old inetliod alwa^ 
uIjmijIjs about one-teuth part of its 
weight of ether, which cannot he 
recovered without having recourse 
to distillation; and also hecausu tho 
ether is found to absorb a quantity 
of the water. Prv:viuus to the 
rectitication, a suiull quantity of 
bl.ii k oxide of manganese bhould 
be added, shaking the mixture occa- 
siuually during 21 hours. Proubt 
prefers clean slaked lime, as recom- 
mended by VV^ouIfe ; ubserviag that 
tho buttle must not be above three 
parts tilled, and that it must be 
luov cd about in cold water for some 
minutes before the cork, is taken 
out. 

The inexperienced chemist must 
be reminded, that of the extreme 
inilaiumability of alcohol, and still 
more of ether ; the danger of explo- 
sion which attends the sudden mix- 
ture and agitation of concentrated 
iU;ids and alcohol; and the sutfu- 
eating effect of tfic clastic fluids, 
which might fill the apaTtmcqt if 
inadvertently disengaged; are all 
circumstances which require cauti- 
ous iiianagemeiit. 

Sulphuric ether is a very fragrant, 
light, and volatile fluid. Us evupo- 
r.ition produces extreme cold. It is 
highly inflammable, burns with a 
more luminous flame than alcohol, 
which is of a deep blue, aud emits 
more smoke. At '10® below 0 of 
Pahreuheit it becomes solid. |t 
dissolves essential oils and resins, 
aud camphor very plentifully. By 
long digestion it dissolves of 

sulphur in the light, and l-17th in 
the dark. This preparation Mf. 
iWre reconnimnds os an excellent 
lest of lead in wme, which it throws 
down in a black precipitate. Mixed 
with the muriatic solution of gold it 
retaiiw a portion of -the metal in 
solution for some time. 

To render ether still more pure, 
it may be mixed witli subcarbonate 
of potass, and again distilled. Btbcr 
boils at Fabrenheit. Ether, .ac- 
cording to 3avuH»ure, consists of 
Uydrogen . . 1-1.40 
Oxygen . . . cr.Ofl 
Carbon ... 17.62 
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The muriatic, nitric, the hydriodic, 
the acetic, the bensoic, oxalic, 
citric, and tartaric acids, may be 
united with alcohol, and a peetdiar 
species of ether in each case ob- 
tained. 

ETUIOPS (Martial). Black 
oxide of iron. 

KTHIOPS (Mineral). The black 
sulphuret of mercury. 

EVAPORATION. A chemical 
operation usually performed by 
applying beat to any compound 
substance, in order to dispel the 
volatile parts. It differs from dis- 
tillation ui its objt;ct, which chiefly 
consists in preserving the more 
fixed matters, while the volatile sub- 
stance.'* are dissipated and lost. 
And the vessels are accordingly 
different, evaporation being com- 
monly made in open shallow vessels, 
imd distillation in an apparatus 
licarly closed from Oie external 
air. 

'Ibo degree of heat must be duly 
regulated m evaporation. When 
the fixed and more volatile matters 
do not greatly difl’er in their ten- 
dency to fly off, the heat must be 
very carefully adjusted ; but in 
other cases Uiis is les.<i necessary. 

As evaporation consists iu the 
assumption of tho elastii' form, its 
rapidity w'ill be in proportion to 
the degree of heat aud the diminu- 
tion of the pressure of the atmos- 
phere. A current of air is likewise 
of service in tins process. 

There is a verv etfoctual, and cco- 
nomicsd mode in which liquors are 
evaporated in some manufactories. 
A very l.arge water-tight stone 
trough, ox cistern, 4 feet broad, 2 
deep, and 20, 30, or 40 long, is 
covered above hy a low brick arch. 
At one extremity of this arch a 
grate is built, and at tho other ft 
chimney. A fire beia^ lighted in 
this grate, the warm air is carried 
along the surface of the liquor to 
the other cud, and rises up the 
chininey. Thu heated air promotes 
evaporation, and as it is quickly 
carried off, bearing with it all the 
vapour which had risen up, and 
new ' air comes in contact, the 
process goes on with great rapidity. 
It is supposed that evaporatl^ 
will go on more quickly from a 
covered vessel^ firem the top e| 


100.0 
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ti^hicb a pipe issncB, than, when 
the liquor ia freely exposed to the 
air. 

EvapoTtation depends much upon 
tlie surface of land or water ex- 
posed to the atmosphere from 
seas and rivers it is Aory great. 
They send up as much \;ipouT 
is equal to their sup]}ly ol‘ water 
front streams and rain ; and tiic 
bal.incf! is kept up by f.ttt.re con- 
dens;ttion. Dr. Halley found, that 
the quantity of water evapor.rttui 
from the Mediterranean sea, in a 
summer day, amounts to 5/J80 
millions of tons ! Mr. Dalton found, 
that the evaporation from water in 
a flat vessel, expoiied to the sun, 
was about O.i of an iiieh, in an in- 
tensely hot summer day. By the 
folliiwing table, it will be seen, 
that the laro/i evaporation from the 
surface of water throughout the 
y<*ar, is 3G.7H inches. The pro- 


portions fur each 

luitiith are 

lollows 

luchos. 

January . 

. 1.50 

February . 

. 1.77 

March . . 

. 2.61 

April . . 

. 3.30 

May . . 

• 4.34 

June . . 

. 4.41 

July . . 

. 5.11 

August 

. 5,01 

September 

. 3.1S 

October . 

. 2.51 

November 

. 1.51 

December 

. 1.49 


Bishop Watson asserted, that 
eveu in the heat of summer, when 
there is no rain, and the ground 
is dried np, no less than 1,600 
gallons of water arc evaporated 
from a single ' acre in one day. 
What most be the quantity of 
water evaporated from the surface 
of the whole earth and seas in 
this time 1 And what must the 
bulk of that vapour be, when each 
gallon of water is expanded to 
1,400 times its original bulk! It 
may _ be asked, what is the use of 
this immense evaporation 1 Where 
does the vapour go to ? And does 
not tho earth feel the loss of so 
great a quantity of that moisture, 
^icb renders it fertile? To this 
i^;is answered, that, for a short 
tm, the vopoiv u sustained in 


the form of clouds ; that these 
clouds are condensed in due time 
by electricity ; that this condensa- 
tion is in the shape of mist, dew, 
rain, snow, and hail, which falling 
ou the earth, fertilize all parts of 
it ; and that, were it not fur this 
mode of condensation, the inlands 
of all countries would be deprived 
of moistun', and rendered com- 
plete deserts, unfit for the nounsh- 
meut of animals or vegetables. 

Evaporation is much increased 
when the temper.ature of iluids i 
raised by natural or artiiiciul 
means. — MquiiL will sooner bo 
converted into vapour in the heat 
of summer, or in warm climates, 
than in wintt‘r, or in oold ones. 
When heat is applied to liquids, a 
very' quick evaporation takes place. 
This cannot be better exemplified, 
than when w*ater in a saucepan or 
tea-kettle emits vapour from com- 
bination with the beat of a lire. 

All salts are separated from 
their solutions by evaporation ; fur 
the water rises in vapour, and 
leaves the solid particles to crys- 
tallize. Ihis may be proved by 
dissolving any ssUt in water, and 
then placing the vessel contain- 
ing it close by the lire; — when 
the M'ater disappears crystals will 
be formed. In the large way, 
saline solutions ore first boiled^ to 
rid them of the main body of 
water, (which being formed into 
vapour, speedily llies oil’;) and 
having thus attained a certain 
consistency, or having become 
thicker, they are poured into shal- 
low vats ; a more moderate heat 
is now applied, by which a slow 
evaporation is kept up, so as to 
prevent disturbance of the crys- 
t.tllization ; and in due time Die 
desired effect is produced. In 
tbi.s way, muriate of soda, (sea 
salt,) carbonates of soda, and pot- 
ass, sulphate of magnesia, sunr, 
&c. &c. are obtained. The uite 
Mr. Thompson has applied shiani 
to the evaporation of solutions of 
sulphate of potass, &c. found at 
Cheltenham. A chamber, con- 
taining a dozen of vats, is heated 
by pipes proceeding from a steam- 
boiler; thus the evaporation is 
performed with little trouble or 
expense. 
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tn warm counirieB, large pools 
arc filled with mca and other Haliiie 
waters, from which the solar beat 
causes tiuick evaporation, leaving 
Ihu salt hohind. This art is 
known to the Soutli Sea [slanders. 
In the hay of Jhsoay, hay-bult is 
inade in the same way. ^ 'llie 
Kiiyilti.iii lakes, where soda is oh- 
taint'd, arc filled by the ovortlow- 
iiig of rlie Nile, and after wants 
dried up by the lu'at of tlie buu, 
tlie salt is uceurdingly left behind, 
llorate of is oTitaiiied from 
tlie waters of u lake in 'J'liihet, by 
the saiiu‘ process. Tlic solution is 
poured into shallow cav ities made 
in the e||th. and evaporated by 
the heat m the sun. in this coiin- 
tiy too, se.i-wat4.‘r is fiist eeapo- 
rated ill pits, before it is submitted 
to ehiillitioii. All saliiie solutions 
are thus eowmi/m/tv/, and, of 
ctiur'ie, do nut reiiuire so much 
c\uense of fuel. 

In lowering the temperature of 
botlies, evapuratinn is ul exten- 
sive use. 

Wines may be cooled, by wrap- 
ping the bottles round with wet 
cloths. Wine-coolers net upon 
the same priiniph' ; for tU<‘ vessels 
into whu h tlie bottles are put, are 
made of a spungy or porous ware, 
tiirongh which the water exudes. 
This water evaporates, and in 
doing so, robs tlie wiue of its 
heat. 

Wet cloths are used in Asiatic 
countries, to cover the windows ; 
by which means the apartments in 
the houses are kept cool. A »imi- 
lar precaution is taken in Sicily 
and Malta, during tlie period of 
the AirotrUf or hot wind, llvapo- 
ratioii, by sprinkling the tloors 
with perl'uineil waters, is a luxury 
much used by bkisti'm mouarcl.s. 
After rain, the we.itber is cold, in 
conseqiteiiLO of an iiiiinediate and 
extensive evap..iMttoii. 

A must cruel kind of punishment 
is practised in one of the Asiatic 
countries. The head of the cri- 
minal is shaved, and he is placed 
in such a situation that drops of 
water coiitinuo di^sceiiding upon 
one pari of his hcail, by capillary 
attraction, from a vessel above. 
The drops cvaporatei and couse- 
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quently carry' away as much heat 
as gives to them the elastic form ; 
and as one does not descend until 
the other is dried up, the conti- 
nual abstraction of beat is the 
cause of extreme agony. The 
unfortunate victim dies raving 
road. 

KUCHLORlNfi. Protoxide of 
chlorine. 

ELCLASE. Prismatic emerald. 
EUDIOMETER. An instrument 
fur ascertaining the purity of air, 
or rather the quantity of oxygen 
contained in any given bulk of 
elastic fluid. Ur. Priestley’s dis- 
covery of the great readiness with 
which nitrous gas combines with 
oxygen, and is precipitated in 
the lorm of nitric acid, was 
the basis upon wiiich he con- 
structed the first instrument of this 
kind. 

His method was very simple : 
a glass vessel, containing an ounce 
liy measure, was filled with the 
air to he examined, which was 
transit' rred from it to a jar of an 
inch and half diameter, inverted in 
water ; an equal measure of fresh 
nitrous gas was added to it ; and 
the mixture was allowed to stind 
two minutes. If the absorption 
were very coiiRidoruble, more ni- 
trons gas W'ds addi*.d, till all the 
oxygen appeared to lie absorbed. 
The residii.il gas w.13 then trans- 
ferred mto a glass tube, two fcet 
long, and one-third of an inch 
wide, graduated to tenths iind 
huuitredths of an ounce measure ; 
and thuc tlie quantity of oxygen 
abs.nbed was measured by the 
diminution that iiad taken phicc. 

Von Hiuiiholdt proposes that 
the nitrous g.is sboiud be ex- 
uuiined, hefori: It is used, by 
agitating a given quantity with a 
solution of siilpliute of iron. 

Sir H. Davy employs tiie iiitroua 
gas in a dillerent manner. He 
p.nsses it into .1 saturated solution 
of given raurinto or sulphate of 
iron, which Lecoines opaque and 
almost black when fully impreg- 
nated with the gas. llio air to be 
tried is contained in a small gra- 
duated tube, largest at the open 
end, which is introduced into thfi 
solution, and then gently iucUued 
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toward the horiiou, to luc celente 
the action, which will bo complete 
in a few minutes, so as to have 
absorbed all the oxygen. He ob- 
serves, that the measure must be 
taken as soon as tliis is done, 
otherwise tliu bulk of the air will 
be increased by a slow decompo- 
sition of the nitric acid formed. 

V'olta had recourse to the accon- 
sion of hydrogen gas. For this 
purpose, two measures of hydrogen 
are introduced iutu a graduated 
tube with three of the air to he 
examined, and fired by the (dectric 
spark. The diniinutiuu ot bulk, 
ouserved after the vt‘ssel had re- 
turned to Its original temperature, 
divided by three, givc-s the quan- 
tity of oxygen cousumed. 

Phosphorus and sulphiiret of 
potash h.ivt' likewise been em 
ployed 111 eudiuinetry. 

A piece of phosphorus may be 
introduced, by mrMns of a glass rod, 
into a tube contaiuiug the air to 
be examined, standing ovtr water, 
and sud'ered to reuiain tdl it has 
absorbed its oxygen ; w'hicb, how- 
ever, is a alow process. Or a 
glass tube may be hllcd with mer- 
cury aud inverted, and a piece of 
phosphorus, dried with bUitting 
paper, introduced, which will of 
course rise to the top. It is there 
to be melted, by bringing a red- 
hot iron lie ir the glass, and the 
air to be admitted by little at a 
time. At each addition the phos- 
phorus iiinames ; and, when the 
whole has been admitted, the red- 
hot iron may be applied again, to 
ensure tlie absorption of all the 
oxy^n. In either of these modes 
I 40th of the residuum is to be de- 
ducted, for the expansion of the 
iiiti ogen, by means of a little phos- 
phorus which it affords. 

Professor Hope of Edinburgh, 
employs a very convenient eudio- 
meter, when sulphnret of potash, 
or Sir H. Davy's ln/utd i* used. 
It consists of two glass vessels, 
one to bold the solution of sul- 
phuret of potash, or other eudio- 
vnetrio liquor, about two iuches in 
diameter, and three inches high, 
with a neck at the top as usual, 
and a tobulure, to be closed with 

fttopple, in tbo aiilp pear the hoi- 
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tom: the other Is a tube, about 
eight Inches and a half long, with 
a neck ground to fit into that of 
tlie former. This being filled with 
tlie air to be examined, and its 
mouth covered with a flat piece of 
glass, is to be introduced under 
water, and there inserted into the 
mouth of the bottle. Taking them 
out of the water, and iuc-Uniiig 
them on one side they are to be 
well shaken, occasionally loosen- 
ing the stopper in a basin filled 
with water, so as to .idmit this 
fluid to occupy the vacuum occa- 
sioned by the :ihsorptiou. Bottles 
of much smaller siae than here 
mentioned, which is ca^^lated fur 
pablic exhibition, may^generally 
be employed ; and, perhajps, a 
gr.'iduated tube, ground to fit into 
the neck of a small phial, without 
projecting within it, may be pre- 
ferable on many occasions, loos- 
ening it a little under water, from 
time to time, as the absorption 
goes on. 

El/PHORBIUM. A gum-resin 
exuding from a large oriental 
shrub, euphorbia oflicin. Linn. 

It is brought to us immediately 
from Barbary, in drops of an 
irregular form ; some of which 
upon being broken are found to 
contain little thorns, small twigs, 
flow'ers, and other vegetable mat- 
tors; otliers are hollow, without 
any thing in their cavity: the 
tears in general are of a pale yel- 
low colour externally, somewhat 
white witbinsiile : they easily break 
betwiXt the fingers. Specific gra- 
vity 1.124. Slightly applied to the 
tongue, they affect it with a very 
sharp biting taste ; and, upon 
being held for some time in the 
mouth, prove vehemently aerimo- 
uinus, inflaming aud exulceratiiig 
the fauces, &c. Euphorbium is 
extremely troublesome to pulve- 
rise, the finer part of tlie powder, 
which flics off, affecting the head 
ill a violent manuer. The acri- 
mony is so great, as to render it 
absolutely unfit for any internal 
use. It 18 much employed in the 
veterinary art as an epispastic ; 

I'he following constituents were 
found in euphorbium by Brocon- 
UQt: 
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Resin 

. . 37.0 

Wax 

. . . 10.0 

Malate of lime . . 

. . 20.5 

Malate of potash . 

... 2.0 

Water .... 

. . . 5.0 

Woody matter . . 

. . . 13.5 

Loss ..... 

. . . 3.0 


100.0 


Tho rrsin is excessively 9cri(l, 
and poisoiions. 


KX i'll ACT exists in almost all 
plants. It may be procured in a 
state of tolerable purity from saf- 
fron, by merely infusina it in 
water, and «*\aporating the soln 
tion. It may likewise be obtained 
from catechu, or terra japoaica^ a 
substaiine brought from India. 
Tins substance consists principally 
of astringent matter, and extract ; 
by the action of water upon it, 
tile astringent matter is first dis- 
solved, and may be separated 
from the extract. Extract is al- 
ways more or less coloured ; it is 
soluble in alcohol and water, but 
not soluble in ether. It unites 
w'ith alumina when that earth is 
boiled III a solution of extract; 
and it is precipitated by the salts 
of alumina, and b) many metallic 
solutions, particularly the solution 
of muriate of tin. 

Prom ^ the products of its distil- 
lation, it seems to bo composed 
pTmci])<illy of hydrogen, oxygen, 
carbon, and a little azote. 

'^'herc appears to be abnost as 
many varieties of extract as there 
are species of plants. 'ITie difTer- 
eiice of their properties probably 
in many rases depends upon their 
being combined with small quan- 
tities of other vegetable principles, 
of to their containing di/Torent 
saline, alkaline, acid, or earthy 
ingredients. Many dyeing sub- 
st •Hires seem to be of the nature 
of extractive priiiriple, such as 
the red colouring matter of mad- 
der, and tim yellow dye, procured 
from weld. 
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Extract has a strong attrartloif 
for the fibres of cotton or linen, 
and combines with these substan- 
ces when they are boiled in a solu- 
tion of it. Tlie combination is 
made stronger by the intervention 
of mordants, which arc earthy or 
metallic combinations that unitn 
to the cloth, and enable tho 
colouring matter to adhere more 
strongly to its fibres. 

Extract, in its pure form, can- 
not be used as an article of food, 
but it is probably nutritive when 
niiifed to starch, mucilage, or 
sugar. 

EYE. The humours of the eye 
have been scientifically examined 
by M. Chenevix. Most of his ex- 
periments were made with the 
eyes of sheep, as fresh sis they 
could be obtained. 

The aqueous humour is clear and 
transparent, without smell or taste. 
Specific gravity 1.009. It^ consists 
of water, albumen, gelatine, and 
muriate of soda. 

The crystalline contains a much 
larger proportion of water, and 
no muriate ; specific gravity 1.1. 

The vitreous humour, wheh 

J iresscd through a rag to free it 
irom capsules, is found to be tho 
same with the aqueoUs humour, 
both as to specific gravity and its 
component parts. M. Chenevix 
could not discover any phosphate 
in these humours, Whicli M. Four- 
cToy had supposed he had found. 

The same products were found 
in tho human f;ye, but the specific 
gravity of the cr>stallinc hunumr' 
was found to be 1.079, .ind of tho 
aqueous and vitreous humours to 
be 1.0053. 

The specific gravity of tho ctys- 
talliiie humour of the eyes of oxen 
was found to bo 1.0765, and of tho 
Other humours 1.008H. ' 

The Specific graiity of the crys- 
tillino humour gradually increases 
from the surface to the centre. 


F 


PAHLUNITE AUTOMALITE, a 
subspecies of octohedral corim- 
dem. 
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I PARINA. Yegetablo flour. 

I FAT. This animal ptoduet li 
I colDposod of an oily sodtistanceb 
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vhich rcina'us fluid at the ordinary 
^t ito ot the atmosphere, and ano- 
ther siibstance much less funible. 
Tin* first of these melts at IS®, 
and the second at lOO*^ ; and about 
tuiee as iniirh of the first is solu- 
ble 111 alcohol -IS of the second. 
The oily substance is much more 
readily ch.iiif;ed into soap by the 
addition of alkalis. 

When fat is united with potas'* 
it' is chani^ed into three bodies, 
margarine, fluid fat, and the sweet 
prill' iplo; and tliis change is 
ed'ecfi’d without the absorption of 
any ton igu aiibstance. 

FTX’ILV. See. SriKcii. 
I'KLSPAU, OR I'KbDSPAR, i- 
hard III a bomeuluit less degree 
than qii.tita and more eo-sily bro- 
ken. Jr IS foliated or composed 
of thin lair.in i or plates, by which 
it may be geiienilly til'll iiiguished 
from ({oart^. Tlie crystals are 
most comirtonly four-suled, nr six- 
sided priMTis, whose 1< ugth is 
greater th.tii the breadth, it has 
a .•d.iiiiiig lustre. 

I be colour 1 are v. hite, gray,inilk- 
v/mre, yellow isli or reddish-white, 
fto.'ieiinicH inclining to green. 
The rid jias-u s tbro'igh > annus 
shades from a pali* io a deep red. 
CrisMUi/ied felspar is translui ent. 
It may be melt d without the ad- 
mix tine of alkalis, and forms a 
gbc'S more or h’ss transparent, 
winch <iii,ili(y it derives from the 
lime or alkali that rniiipo.se part 
of tlie roiisntueiit ingredients, but 
dilferent speciiiieiis vary, according 
to the analysis ul the same chemist. 

:Silex fi3 . . 74 

Alumina .... 17 .. 14 

Potash i;i . . tt 

lame 3 . . G 

tlxyd of iron . . . 1 . . U 

l^O'-s 3 . , tf 

^ Others give the proportion of 
silex 40, aiumiii.i 21, lirne U. 

TJie existence of poUsh, or the 
ygetablc alkali, in felspar is a 
fact deserving particular attention, 
it 111 ly he owing to this circum- 
stance that felspar is so frequently 
obicrved iii a softer decoiiipnsiug 
state, although ita hardness is 
little inferior to that of qu.irtx 
when undecayed. Tliose felspars 
which are durable arc probably 


free from potash. Felspar is some- 
times uiicrystallized and 'compact, 
ill which state it is classed by the 
French iniueralogists witJi petro- 
silex or hom-stone. It is tiisihle 
M'ithout the addition of alkalis. 

This is one of the mo.st .abundant 
minerals, being the principle con- 
stituent part of granite and gneiss ; 
It occurs in white-stime, syenite, 
and porphyrie.s. Creeu-.stoiie is a 
cniupoiiucl of felspar and horn- 
blende. Indcr the name of pc- 
tuuze it is a chief ingredient in thu 
Chinese porielaiii. There are a 
great number of v.iTij*fios of fel- 
.par enumerated by the mineralo- 
gists. There are, 1. Adulurirt. 
Colour greetiisli- white ; iridescent; 
ind in thin plates, pale flesh red 
by tr.insmittfd light. Its consti- 
tuents are, HI silica, 20 alumina, 1 
lini", and 14 potash. — VuHqnelin. 

I uder the iiamu of moonstone it 
is worked by lapidtiries. Another 
variety, from Siberia, is called aun- 
.stone by the jewellers. It is of a 
yellowish eolonr, and nuniberle,ss 
golden spots appear distributed 
through its whoIi‘ substance. 

2. fiidssy ft Ujutr. Colour grey, 
ish-white. ’rry.itallized in broad 
rect.ingular four-sided ^rism.s, lx*, 
veiled on the extremities. Its 
constituents are, 04 silica, 15 alii- 
niiiia, 14.5 potash, aud 0.5 oxide of 
ir.on. — Kldpr. It occurs imbedded 
111 pitch-stone porphyTy in Arr.in 
and Hum. 

3. /n-sj/ftr. Colour grcyish-w'hife. 
Massive, cellular and porous ; and 
crystallized in small, thin, lungi.sh 
six-sided tables. 

4. f'omtnon fvlspttr. Colours 
white and red, of varinhs sh.ides ; 
rarely green and blue. Its con* 
stituents are as follows : 

Siberian Flesh- Felspar 
green red fel- from 
felspar, spar. Passau. 
.Silica, 02.43 00.75 00.25 

Alumina, 17.02 J7.50 22.00 

lame, 3.00 1.25 0.75 

Potash, 13.00 12.00 14.00 

Oxide of iron, 1.00 0.75 water, 1.00 

00.85 08.25 1.00 

Vau^. Hose. Bucltalz^ 

5. Ijobradore felspar. Colour 

grey of various shades. Wlieii 
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lifflit fulls on it in certain direc- 
tions, it, exliii)iLs a great \aiiety of 
b<>aiitifiil colours. 

fl. f'omitm't Ji'lspnr. Colours, 
white, grey, green and red. Its 
constituents are, 51, .silica, 3U.5 
nlumiiia, 11,95 lime, 1.75 iron, 4 
soda, 12(1 uater. 

7. rititkAfotie ; which see. 

8. Ettrthy ronnnon fvlspar. This 
scetufi to be disintegrated comuiou 
felspar. 

0. Porcelain earth. See Ci.ay. 

Pj/rmnlital felspar. Sec SeAPO- 

L1 I K, and ELiOMTR. 

Pri^uiato-pyramtdal felspar. See 
Mkiomtf. 

Wiomlmdal fel vpar, S cc N e p ii f- 

MNK. 

FERMENTATION. By thi.H term 
is understood a spoTitaiH*nu.s mo 
tion, winch is excited in vegetable 
or animal subst.inc(“H which totally 
chang(‘8 their nature. Animal 
liquids alone, or mixeil with vege- 
table^, quickly become sour, and 
this iM called acetous fennciit.ition. 
But when a solution of saccha- 
rine master, or saccharine matter 
and starch, or sweet iuiccs of 
fruits suffer this change, the r**- 
8u1t is beer or wine, and the pro- 
cess i.> called a vinous femieiita- 
tinu. Au ulterior change: to which 
nil moist animal and vegetable sub- 
staiires are liable, is c.illed putre- 
faoliMi fermeiit.ition. These jiro- 
ce^ses go on most ripidly at u mo- 
deratelv high teniperatuce. 

As veget.ibiL's consist of carbon, 
oxygen, and hydrogen, and nuinial 
m.'ittei consists of these priini- 
jile.s lOTithined with a/.ote, all the 
lirodiiets ot I'eniientation must he 
pnulucts of these three or four 
jiriiieiples. 

All vegetable iuhstance.s con- 
taining sari h.ivine mutter is mi-i- 
ceptible ot \iiiou.s fenne-iitation. 

'hie liquor fir.st becomes tiirbiil 
and visi'id : an intestine motion 
and inereuse of bulk gradually 
talkCs place ; air Iml-bles are dis- 
eli.irged irom its whole mass, burst- 
ing forth with a perceptible noise, 
and forming a kind of froth or 
yeast. The sweetness of the fluid 
disappears, and a pungent taste is 
acquired. After a certain time, 
these phenomena cease, and the 
fluid deposits a copious sediment, 
‘#•11 
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and becomes ngam clear, bright, 
and transparent. It has acquired 
a brisk tastt*, a vinous odour, and 
an intoxicating quality. Wine is 
obtained from the i-xpiessed juice 
of the grape. The grapes are put 
into the wine press and squeezed, 
and the liquor obtained is put 
into a cask, where it is fermented; 
it is then drawn ofl' and put into 
other ca.sks, where a second 
though in.sensihle fermentation 
goes on ; and it is this change 
which causes the dilferenre be- 
tween otd and neie wine. Wine is 
the stronger in proportion to the 
quantity of saccharine matter con- 
tained in the grapes. By a simi- 
lar process rais'U wine, I’urrant 
wine, goosidierrv W’iiie, and cider 
and perry may bti obtained. The 
mode of obtaining ale and beer is 
already noticed under the article 
Alb. 

According to Lavoisier 100 parts 
of sugar afl'ord- • 

Alcohol 57.70 

Carbonic acid . . . 35.31 

03.04 

When it is required to preserve 
fermented liquors in the state pro 
diicei) by the fust stage of fermen- 
tation, It is usual to put them into 
cask'i before the i inous process is 
completelj i-iided ; and in these 
clo.ved vessels a i Iiaiige very .slowly 
eoutinues te be made lor in. my 
months, and perhaps for some 
years. 

Blit if the fermentative process 
ho siifl'ered to proeeiMl in open 
vcs.sols, more esju'CMllv if tlie 
temperature bi* raised to 00 de- 
gree's, the acetous fennen ration 
come.*» on. In this, llie cix^geii of 
the ■atniosphere is absorbed ; and 
the more s})eetiilv m proportion 
as the surfaci’s of the liquor are 
often changed by hiding it from 
one vessel to another. The usual 
method consists in exposimr the 
fermented liquor to the air in 
open casks, the bunghole of which 
is covereil w ith a tile to prevent 
the entrance of the rain. By the 
absorption of oxygen which takes 
place, the iiiflammablo spirit be- 
come.H converted into an acid. If 
the liquid be then exposed to 
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pare vinegar comes 
ovir itist<‘«id of iirdont iipirit. 

U'lien the apoiit.ineou;^ dccom- 
pojiitiou is sutfered to proceed 
be>oiid the acetous process, the 
\ii‘.ef;ur hocomes \iscjd and foul; 
air is iinitted '^vith nn oifenshe 
smell; volatile alkali flies oil*; an 
earthy sediment is deposited ; and 
the ri niajuinir litjuid, if any, is 
mere This is tiie putrefac- 

tive pioco>.s. 

The fenmuitation by winch cer- 
tain colouiuiK lu.vtters are sfpa- 
rnted from i epctfihles, as in the* 
prep.irat on of wojui and indigo, 
IS tarned iiiucli forilicr, approach 
ing the putn'facTi* e stage. 

It i-- not tJi'.irly ascertemed 
what the >ea.sr or fei inert iht- 
foruis in this o juration, ll seeiu.s 
prohahle, tint the termentative 
proi cs', in < (uisidt rable inasse.s, 
Mouhl he carried on prol•re^s\>ely 
from thr- surface d.nviiu av*K'. ; and 
vouM peril. vp**, he completed in 
one p..rt l efon* it had piTfcrtly 
roirnn lu ed in anotlw’r, if the 
M .n>t, which is' aheadv in a state of 
ti*imenr<'rioii, did m-i t mse the pro 
< ess to begin m every part at 
once. 

Fl’.IUlOrV \NATf«:S. nie same ns 
Fi'tiopriissi.ite. SecPni ssie .\<iii. 

V !■: H il 0 (’ y.\ M C ACID. The 

ir. eiie a** Forroprusaic Arid. Sec 
Fiussj. 

KIHIIIN a peculiar organic 
coiiipound found in vegctahles and 
in ;in"'i.il'.. 'J'hcTe are fi w' vege- 
tal. It •> ironi wliicli this suf stance 
13 oht.nneu distinctly cliaracter- 
ised, hut it is touiid .'ihuiid'iutly 
111 all annuals. It is huind m the 
elijle, the hloud, and the niu.scular 
ilesli. it tie* blood trurn the veins 
he beaten with rod'*, long reddish 
filaments of tihriii will adhere to 
them, urd if w'aslied in cold wati'r 
they will become cohuirle.ss, and 
the matter of fibrin will be found 
to be sfdid, white, insipid, witlnnit 
(olouraiid smell. Whou moist il 

is, ill sonic di-gree, elastic ; when 
dried it is yellow, hard, and brit- 
tle. By distillation it yields car- 
bonate of uTuinonia, some acetate, 
brown oil, and gaseous products. 
There remains in the retort u 

clmrcoal, which, after cnnibustion, 
^ ' ’ ' 



phatc of magncflia, with carbon- 
ates of lime Mini soda. 

t'oiiceiitr.'ted accUc acid softens 
it at an ordinary teinpcratuTO, and 
with heat, conveits it into jelly, 
soluble in hot water. Sulphuric, 
nitric, and muriatic acids, preci- 
pitate the animal matter luid fonn 
acid produ* tg. 

AtiiU'Oiis potasr and soda di.s- 
sohe hbria in cold water, without 
ch.mgtng it!» nature; but with heat 
the) jiroduce amuioniacal gas and 
other usual animal products. 

It is composed, according to 
\1. (lay Liiisdc and Theiiard, of— 

(‘arhon 5:i.3d<) 

A/ote Ih.hlhl 

0\>gen .... lO.OHS 
Hydrogen .... 7.0ai 

lim.ooo 

FinilOMTK is a miiuTil of a 
vvhite and grey colour, cnii^islmg 
of alumina sili« >i 38, iron and 

losv 3.75. It is ci).sttUhze(l in 
rhomhoul.il priMus. 

FJGl'RE STONE. See Acal- 

MArUl.ITt.. 

FILTRATION. An operation, 
b) means ol vvliich a iluid i.s me- 
chanically separated liom con- 
sistent parrieJi'S merely ini\nl 
w'lth it. It dots not dilfcr from 
straining. 

An apjviratus fitted up for thi.s 
perpo>e is c.illed a filter. 'I lie 
form of tin-* is v.iriou"*, aci'ording 
to the intention ol the open lor. 
\ pieci* of tow, or wool, or cotton, 
stUtTcd into the pipe of a futiTiel, 
will prevent the p.i-.sage of gro.vser 
particle.s, and hy tli.it niiMiis ren- 
der the tluul cle.irer which conies 
through. Spiiiige is .still iiioro 
etP'ctu.iI. A strip of linen rag 
wetted and liung over lire side of 
.1 vessel containing a fluid, in such 
a m.iiiner as that one end of the 
rag in iy he imineised in the fluid, 
and the other end may remain 
without, helow tliiJ surfaci;, will 
act as a sjphon, .ind lorry over 
the clearev portion, laiieii or wool- 
len slulfs may either be fastened 
over the mouths of proper ve.ssels, 
or fixed to a frame, like a sieve, 
for the purpose of filtering. All 
these are more comiiioiily used hy 
cook.>i and apothocariea thau , by 
philosophicul chetuisU, who, for 
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the moitt part, nae the paper cal- 
led cap paper, luade up without 
size. 

Aa the filtration of r oiisiderahlc* 
quantities ol fluid couhl not be 
efi’erted at once Mithnut hrealimg 
till* filter of paper, it is found re- 
quisite to use H liiH'ii cloth, upon 
uliieli the paper is applied and 
supported. 

Frei ipitates and oflier pulveru- 
lent niattera are colkn ted more 
speedily by filtration th.iii hy sub- 
sidence. But there are many 
rheijiists who disclaim tlie use of 
tins method, and avail themselves 
of tin* latter only, which is cer- 
tainly rnori* accurate, and liable to 
no obiectioii, where the pow'dcTj 
arc such aa will admit of ednica- 
ration and drjiiii; in the open 
air. 

iSorie fluids, :i» turbid water, 
may be purified by tilteririi; tlirouf^h 
Sriud. A large earthen funnel, or 
stone bottle with the bottom beaten 
out, may have its neck, loosely 
stopped with small stones, over 
winch smaller may be placed, 
supporting layers of gravel in- 
1 ‘reasing in hnorie.is, and lastly 
covered to the deptti of a few ni- 
I'hca with fine annd, all thoroughly 
cleansed by wMshiiig. 'J’his ap- 
puratus is supi'rior to a filtering 
stone, as it will 1 1 ’an«o w.iter in 
large qu.infitu's, and may icadilv 
be reiiewi'd when the pass.igi; is 
obstructed, by t-ikiiig out an 1 wash- 
ing the upper »tratum of sand. 

A filter for co.TOMie liquors 
may be con^frl 1 cte^!, <ni the same 
principles, of broken a ad pounded 
glass. 

On board of ship, w le-re economy 
ol water is oftea an obi' rt of con- 
sideration, dnM\ wit ‘1 1 5..V I'asily 
bu piirilicu, so :is to be lit .igain for 
W.i.shing. Let it he put Mito a large 
tub, and get anoihei tun of a 
siiitillev si/e, with bo'es in flic bot- 
tom, wit'is.iiid and cli.inoal ^t^ew- 
ed on the botf'im. If this tub be 
placed in the larger tub, the water 
will rise into it, and will be found 
clear. 

FIRK. See Caloric and Cost- 
BI'STION. 

FIRE-DAMP. A name given by 
the luiiie-rs to the gas which forms 
iu the mines, and produces explo- 
1135 
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sions. See Carburettro Hydro* 

FIXATION OF (IAS, this term 
has been introduced into the new 
aysteni of in itt«*r and motion, to 
express the transfer of the mnti'ins, 
of the atoms conipos.ing g i-, when 
cinideiised or solelifie.!, by wliicli 
heat IS at the saine tiiiu* jiroduced ; 
for .IS the atoms of the gas part 
With their motion, or ^ome of their 
motion, to the adj.icent hodies, and 
lie -t IS a-'Sumed to lie atomic riio- 
tiim ; BO after siieli transti-r, adia- 
cent l)odi“S exhint hmf ; in the 
c.isc of the fixation in the lungs of 
animals, ht at and miiM'iiiar vtn rnii ; 
and 111 that of coirihustmu, huit 
and the radial hn of I In each 
case the oxygenous .itoiiis seem to 
produce these rcMilts, a> they 
I dis.i))pear during tiie opeiations; 
and the resulting he.it is gre.it* r 
th.m the previoas heat of the gtisc- 
ous int'diuni, owing to the con- 
cintration, and tl c acceleration hy 
repi'titions. 

I'l.XKI) AlH. Tlie n.ime given 
by Dr. Black to carbonic .acid gas. 
On account of its being tixod, or 
solidified in chalk. 

FIXED OIL IS obtained hy ex- 
pression Irom seeds .md fiuits ; 
the olive, the .I’lnund, liii.'.ecd and 
rape ‘•eed, aflord the most common 
lived mis. The pruiierties ol* fixed 
Dlls .ire w'ell known. Their spec. lie 
gr.ivily is less than th.it of water ; 
that of olive .iiid ol r.i|u* seed oil is 
01.1 ; tli.it of lin.s<‘ed .ind .ilmoiid oil 
U'lZ ; that of p.ilm oil ‘WS ; that of 
walnut and beech mast oil 
■Many of the fixed oils coiige.il at a 
lower temperature th.m that at 
winch water treeze.-,. i'liey .ill re- 
quire for their e. apor.vtlou a higher 
temp**ratiire tli in that at which 
w .Iter boils. The products of the 
comhusliou of oil ure vv ater and 
carboiiio acid g.is. 

From the experiment of Cay 
Lu.’-shc and Theiiard, it appears 
tiiat olive nil contains in 100 parts. 
Carbon . . 77.213 

Oxvgen . 0.427 

Hydrogen . 13,300 

This cstiinatioii is a near ap- 
proximation to 11 proportions of 
c.arbon,20 hydrogen, and 1 oxyp^eu. 

The following is a list of uod 
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oild, and of fhc trees that aflbrd 

them. 

Olivo oil, from the olive tree 
(olea Europea), linsc'ed oil, from 
the ronniion and peroiini.il Aav 
(liniim iisit.itissiniiini ot perenne), 
nut oil, froin the hazel nut (cor^llus 
avcilana), walniit (ju^lnus 
hemp oil, fi'niii the hemp (raniiahiM 
n.itii.i), almond oil, from the .sweet 
aliiioiui ('iin)p;<lalus eonimuiiis), 
neerh oil, from the eommon heeeli 
Oagus sylvatie.i), rape-si ed oil, 
from the rapef* t br.'issir.i n.ipuH ot 
ranipcstri.s/, poppy oil, from the 
poppy ip.ifM\er somnileriim ), nil ot 
se.'^^iniiiii, from tlir* se.s.imuin -si'sa- 
nnim orientale), rnrumber eil,from 
the proiirils {cut iirlota pejm et ma- 
l.ipepoj, oil ot mustard, fron» the 
niu.-t.ird fMiinpisnipra et aneni.s), 
oil of suiilloM i-r, from the anini.il 
and perennial sunllower, ilieliin- 
thiis aniiou> <t perennis), i astor 
oil, from the paim.i rhri'sti frtcinuH 
romninnis^, toh, aero seed oil, from 
the toh.o'i o t^nieotiaiia tahacum et 
ru.stuji), plum kernel oil, from the 
plum trie (prumis domestiral, 
pr.ipe seed Oil, troiu the vine (vitis 
iiiiifer.T, bfittei of eaeoa, from the 
eacna trei' ,ibeohroina earao), laii- 
111 oil, iiniu the sweet hay tree 
f i ioni“ nohilis '. 

Th*‘ fivecl oils are very nutritive 
.suli.itaiK'e* , tlie\ are of pr<*at im 
pi rlanre m thoir app1i(',itiriiis to 
the purposes of lite, Eixi'd oil, 
in I oiiibniation viith .soda, forms 
till* finest kind of hard .so.ip. The 
lived oils .ire used extensively in 
the tiif-elianical arts, .iinl for the 
pri-par.itiou of pigments and viir- 
iii.sIm's. 

El MTV. The property of resist- 
ing the heat, ho as not to rise iii 
vapour. 

Fl.VKEWHITE i.s an oxide of 
hisiinirh. 

FLAME. Sec Com upstion, 

FLKSJI. Tin: flesh of animals is 
found to cun.si8t of fibrin, libiimen, 
‘gehitiri, extract, HI th phosphates of 
soda, ammonia, aiul lime, earho- 
iiate of lime, .'tnd sulphati- of soda. 

FLINT. This miiier.il consi.st.s of 
itH silica, 0.50 lime, O.’h'i alumina, 
0.*i5 oxiilo of iron, 1.0 loss. Its prin- 
cipal use is lor gun-flints, and it is 
also reduced to a powder, end used 
in the manufacture of porcelaiu 


and g1as.s. In Enghind flint is usu- 
ally found in immense strata under 
beds of ehulL. It has excited Uio 
eiirio.sity of g(>o1ogists to determine 
ill what manner the nodules of this 
Mihstance h.ave come into the mid- 
dle of calcareous rooks. It is sup- 
posed that the silicious earth may 
have permeated tlu* lime, and 
afterwards been sep.ir.ited by che- 
mical atliiiity, and collectixl in 
fi»*Mires in the cavities of the calcare- 
ous reck. 

There are processes in nature by 
which flint 1 .S formed in fresh 
water, assilicinu.s e.irtli and stones, 
are found m the fresh-water forraa- 
tioii.s near Paris. 

Ai-eording to Saiissiire, the loose 
sand near Messina and the gnlph 
of Chary bdiH becomes gTadualiy 
so consolidated in a few years, 
.vs to serve for mill-stones, which 
he attributes to the infiltration of 
a cnlrari'ous liquor from the se.i ; 
hilt it may he doubted whether 
this iiiAltratcd liquor does not 
' contain silex from the great hard- 
ness commimic.ited to the stones. 
Instances are on record of coins 
found in flints. 

We are not able by artificial 
menus to dissolve silex in w.iter ; 
hut we know that nature has the 

I lower ot ellectiiig it by some uu- 
Jiowii process, Irom the siliciuu.4 
e.irth held in solution by the hot 
vv.iti'rs of M.itli ; and still more 
ahund.inlly by the boiling w.iter.s 
ot Iceland. WhethiT the e.irth.>4 
are convertible into each other by 
n;itMr.iI proc.c.sses vve cannot a.scer- 
t.iin ; hut as they are now known 
to coiisi.st of oxygen romhined 
with metallic bases, and these bases 
are suppo-ed to bt‘ conipouudK of 
■iimpler I leuients, it doe.s not ap- 
pe.ir improhable that this ehaiige 
may rake pl.ire . could the fact be 
est.ihlished, many anonialuu.s np- 
pe. train e.s in the rnirier.U kingdom 
Hfuihl admit of an easy explana- 
tion. 

FLINTV-SLATE. Thi.s miiitral 
dill'ers from cominon sl.ite by coii- 
t.aiiiiiig a greater portion of silici- 
OU.S earth. Slate and thnty slate 
pass into lacli other, and fre- 
quently altcrimte. 'Hiere are two 
kiiid.s of this mineral. Common 
flints, slate, aud Lydiau stone, llio 
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first is 'of an a»b grey colour, in 
fiamcd, striped, and spotted deli- 
neations ; the second is nf a grey- 
ish black, and passes into velTct 
bl irk. 

FLO VTSTONE consists of 08 
silica and ‘i linjc. It is called 
spongifonii quart/: by Jameson, its 
colfMir is of various shades, 

ll IS stdier tli.iii quart/. 

FLO I W. 'Hie powder produced 
by the grinding of grain, winch is 
used for food. 

FLOW LILS. A general appella- 
tion u-ed bv the elder chemists, to 
denote all smdi bodies as have re- 
eei\ed a pulverulent form by siibli- 
iiiatioM, 

I’Low'F.ns OF vt:oet.viilk.s. 

The diirereiit parts ef How ers eon- 
taiii diflureiit substances : the pol- 
len, or iinpregiiatiiig dust of the 
flate, ha** been toiiiid by Foureroy 
and Vaiiqiielin to contain a matter 
anaIngnu^ to gluten, and a soluble 
extract abouiidhig in malic acid. 
1/ink found in the polU'n of the 
lia/le tree much tamiin and 
gluten. 

»Sacr1tnrino matter is found in the 
iiectiirnim of flowers, or the T<*rep- 
tiu les within the eorolla, and by 
tempting tin* largi'r inset Is into 
tin flowers, it renders the work of 
iinpregiintion more secure ; for the 
polteu IS otten by their means i.p- 
piled to tlie htigma ; and tins is 
particularly the case when the 
mule and feni.ile organs are in 
diflerent flowers or dillereiit plants. 

It has been stated, that the fra- 
grance of flowtrs depends upon 
file volatile oils they contain ; and 
tlii'Si* oils, hy their constantetapo- 
ration, sin I'oiinil the flower with a 
kind of tidtiToUh atintisphero ; wliieli, 
at the s line time that it <*nliees 
larger insects, may probably pr,*- 
seru* the p.ivls of fnicfificatiou 
from the ra\ages of smaller ones. 
\ olatile oils, or odorous suiistain es, 
seem particularly di'StriKlive to 
these minute nisei is and aniinal- 
lules which feed on the substance 
of vegetables ; tliouaaiuls ofapltides 
may be usually seen on the stalk 
uiiii leavi'S of the rose ; but lume of 
them are ever observed ou tlio 
flower, (lamphor is used to pre- 
serve the collections of naturalists. 
7'he woods that contain uronialic 


oils arc remarked for their inde- 
structibility, and for their exemp- 
tion from the attacks of insects : 
tliis is particularly the case with 
the cedar, rose-wood, and cypress. 
The gates of Cunstaiitiiiople, which 
were made of this lastw’ond, stood 
entire from the time ot ('onstan- 
tine, their founder, to tliat nt Fope 
Kiigeiie . a period ol 1100 years. 

'J'he petals ut many flowers aflord 
saeiliarine and mucilaginous mat- 
ter. 'Jlie white lily yields mucilage 
ahundHiitly ; and the orange lily a 
mixture of mucilage and siig'-ir; 
the petals of the convolvulus .iflbrd 
sugar, mucilage, and ulbuimnous 
matti r. 

The chemical nature of the 
colouring matteis of flowars has 
not as yet been subject to any vi ry 
accurate observation. The colour- 
ing matters, in general, are very 
transient, particularly the blue’s 
and reds ; alkalis change the 
colours of most flowers to green, 
and acids to red. An imilation of 
the colouring may he made hy 
digesting solutions of gall nuts 
with dialk ; a green fluid is ob- 
tained, which becomes red by the 
action of an aeiil, and h.is its 
green colour restored by Uicans of 
alkalis. 

The yellow* colouring matters of 
flowers are the most peniiaiient ; 
the earthanius contains a red and a 
yellow* colouring lu.itter ; tlie yel- 
low eolouring matter is easily dis- 
solved by water, and from tlie red 
rouge IS obtained by a process 
which is kept secret. 

FLFATF.S. L'nmpniinds of .the 
fluoric acid with earths, alkalis, 
and metallic oxides. 

FLFIDITY. The state of bodies 
w’hen tin ir parts arc readily move- 
able ill all directions w ith respect 
to each other. 

FI.l OHOKATES. Cnnipcund of 
the tluonoric acid and salifiablo 
bases. 

FLUOUORIC ACID is obtained 
by mixing tlvior spar with dry vi- 
treous horacic .icid. ^’ee KLi'Oitio 
Ac I II. 

FU’OD. This spar may he di- 
vided into tliree species, compact, 
foliated, and earthy. The second 
species is most abundant, and U 
usually culled in England, Derby 
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Miirc spar. EcrzcUna found its 
constituents tn b** 72.1 lime, And 
27.') rtuoric Jicirt. It is lut info a 
•« ariety of ornamental forint. 
'V'lien tU'o pieces are rubbed toge- 
llier ill the d.irV. they phosphoresce 
M-itli a blue and green light. »Sul- 
phiirif acid evolves ihioric fumes 
■whirli corrode glasi. 

h'ld-Oll l(! AON) is found in 
coinhiiiatioii with calcareous earth, 
in Derliy shire spar. If the pure 
spar he placed in .a retort of lead 
or silver, with a reccirer of the 
same metal ad.tpted, .»ud its weight 
of sulphuric arid he tlien poured 
upon it, the tluoric .icid will be dis- 
engaged vith .1 iiiuderate heat. 
Tins acid r«Mdtly conibint s with 
w iter, for w huh pm pose it Is ne- 
ce->-..»ry th.ir tlie reccivi-r should he 

S revioiisjj half tilled with that 
iiiil. This acid is ver^ volatile. 
Its specific gravitv is only l.fXMH). 
It uiu^t be exainiucd with gicat 
caution, and if vpplii d to the skin, 
it (Muses paintul wounds. With 
M liter, in a certain proportion, its 
density may be iin^re.asod to 1.25. 
This acid attacks glass, and corrodes 
it ; and it has been employed in 
rtching figures on glass : the whole 
gl.isis must be covered with a thin 
coating of wax, in which the figure 
is to be traced, so as to leave bare 
the parts intended to be acted 
upon. This acid consists of oxygen 
and its base fluor. 

On being immersed in water and 
tlieii dried it gained 2j grams, but 
did nut recover its lustre. i 

This acid combines with lime, I 
and forms the fluor spar. It be- 
comes phosphorescent by heat, but 
this propcrt> gradually is lost, and 
cannot bo recovered. It decrepi- 
tates with a strong heat. At l.iao 
of Wedgwood it enters into tu.oinn 
in a clay crucible. It is not a(.ted 
on by air, is .insoluble in water; 
concentrated sulphuric acid aitled 
by heat, deconi]ujses it, and i'ausen 
the acid to rise with oiTervea- 
ceiice. It is used for chimney or 
tiaTnents. 

Fluoric acid taKes barytes from 
the nitric and muriatic acids, and 
forms a salt, which ia little soluble, 
and efRoresces in the air. 

I’ho fluate of potash is not crystal- 
liaabJe, its taste is acrid and saliue. 


It melts with a strong heat, and 
is afterwards caustic. 

The fluate of soda and ammonia 
may he obtained combined with 
silicious earth. 

Ammonia and magnesia, accord- 
ing to Fnurci-uy, form a triple salt 
with flnorit; acid. 

Fluoric acid has been detected 
in topaz, m wax'llite, ami in fossil 
teeth, and foiiHil iiory. 

FLV\. A general term iiiado 
use ot to denote any siibstanre or 
mixture added to lewist the fusion 
ot mineral-. In the large waj, 
limestone and fu.sible spar are uhod 
as fluxes. The fluxes made use of 
in a.H!>ays, or philosophical experi- 
ments, ronsi^t usually of alkalis, 
which render the earthy niixtiireH 
fii.-<il>Ie, by converting tlieni into 
gl.'isH ; or else glass itself m 
powder. 

Alkaline fluxes are either tho 
crude flux, tlie white flux, or the 
black flux. Crude flux is a iiiix- 
turc of nitre and tartar, wbicb is 
put into the crucible with tho 
mineral intended to be fused. The 
detonation cf the iiitro with the 
inJtainniablc matter of the t:inar, is 
of sen ire in .'»ome operations; 
though generally it is attcMuled 
with inconvenience on account of 
the BW'elliiig of the materials, which 
I may throw thiun out of the vos.se], 

! if proper care be not takeu either 
to tlirow m only a little of tlio 
mixture at a time, or to provide a 
large vessel. 

White flux is formed by project- 
ing equal parts of a mixture of 
iiitre and t.irtair, by moderate por- 
tions at a time, into an igiiiteal 
crucible. In the detuiiution which 
ensues, the nitric acid is decom 
posed, and flies off with the tartaric 
acid, and tlie reinaiiulor con.sists of 
the potash in a state of consider- 
able purity. This has been called 
fixed nitre. 

Black flux diflTcrs from tho jirc- 
ceding, ill the proportion of its 
ingredients. In tlii.s tlie weight of 
the tartar is donbio that of the 
nitre ; on which account the eom- 
bustioii is iiicouipletc, and a consi- 
derable porlifin of the tartaric acid 
is decomposed by the mere heat, 
and leaves a qaintity of coal 
behind, on which tho black colour 
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depends. ^ It is used where metallic 
ores are mti'uded to be reduced, 
and eflt'cts this purpose, by com- 
bining with the OK>geu of the 
oxide. 

The advantage of AI. Morveau*s 
roduiing llux, ser ins to dcpt'Ud on 
its ('unuiiiirg no excess of alkali. 
It IS made of eight parts of pul- 
verized glass, one of calcined 
hurax, and half a part of powder 
of charcoal. Care must be takim 
to use a glass which contains no 
lead. The white glasses contain in 
genet al a large proportion, and 
the green buttle gl.isses are not 
perhaps entirely free from it. 

FOOD, minimal matters iu gene- 
ral are safe articles of tood. In 
regard to the higher classe'., the 
iiiaiiiin.ilia and birds, tins is uni 
versally true of those iu a state of 
health. A few exceptions occur 
among the lishes, depeuduig cither 
upon the constitution of certain 
persons, who an* injuriously allec- 
ted by substaiici‘s, geuor.illy ali- 
uientary ; or upon some singularity 
in the nature of the individual 
Ash by which it becoiues poison- 
ous, although the species is gene- 
rally nutritious ihid wholesome. 
As we desteiid still lower m the 
scale, these exceptions occur more 
frequently, and more spfK'ies are 
absolutely and universally, uu- 
wholf some, or furnish poisons 
hurtful to every constitution. In 
the vegetible Liiigdoin, tlie uU- 
lueiitury veget.iblea Airm but a 
small proportion of the whole, and 
almost an equal numher are uliso- 
Iiitely poisonous, or at le.ist inju- 
rious, except when givt'U in small 
quantitic.s, to counteract some ex- 
isting disease. | 

Although quadrupeds, without | 
exception, fnruisli articles which 
may be safely used as food, their 
flesh difl'ers imuh in palatibility, 
;uid probably in its nutritious qua- 
lities. There is also no part of 
this clasa of auimals that may not 
be, and indeed is not occasionally, 
used as fooil, although the flesh, or 
voluntary muscles, upon the limbs, 
trunk, and bead, is by far the 
most considerable and important. 
Also the milk of all quadrupeds 
is nlimentary, and generally agree- 
able. 

U3i) 


In general, the flesh and other 
parts are coarser in proportion to 
the si/c of the animal, not only 
when difierent in kind, but iu dif- 
ferent varieties of the same spe- 
cies, although well grown indivi- 
duals of the same variety are 
always better than those wliich 
have not been suflicieutly nou- 
rished. 

The whole organs of young ani- 
mals are much more gelatinous 
than those of the adult and aged, 
while these contain inore fibrine 
aud extract. Hence the llfsh of 
young animals is more blond and 
tender, and yields most to the 
action of boiling water, while that 
lit aged animals is more savoury, 
ev4‘u to rankness, and is Arm to 
toughness. 

The also greatly influences 
the quality of the flesh, that of 
the lemilc being always more 
didicate aud flue grained than 
that of the entire male, of which 
the fibres are stronger and the 
taste more rank, ludi'ed, the iti- 
lluoDce of the genital organs on 
the flesh of animals is very remark- 
able. The delicacy of the flesh, 
even of the female, is greatly im- 
proved by removing the ovaries, 
or spa>ing them as it is colled. 

The iJianner in which the ani- 
mal has been fed has also con- 
siderable influence on the quality 
of the flesh, (jenerally the lean 
of fat animals is better thou that 
of those that are poor, and perhaps 
ail animal iu a state of nature can 
never be too fat. Artiflciul fat- 
tening may, however, be carried 
too far, and the practice of fci'd- 
ing oxen' on oil- cake for the m.iir- 
ket is now almost laid aside, as 
the beef acquired from it an un- 
pleasant rancidity. 

The season of Uie year has con- 
siderable influence on the quality 
of butcher meat, though less than 
upon other kiuds of aliment. 
Its influence depends upon the 
more or less plentiful^ supply of 
food ; upon the periodical cli.inge 
which t&cs place iu the b«uly of 
the animal, and upon tempera- 
ture. Tlie flesh of most full groyrtt 
quadrupeds is in highest season 
dunug the Arst months of winter, 
after having enjoyed the advou- 
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tage of ttic abuAdanrc of fresh 
suinnieT food. Its flavour thoTi be- 
gins tu bo injured by tlie turnips 
gi\en as winter food, and in 
spring it gets lean from defiriency 
ot food. Although beef and mut- 
ton are never absolutely out of 
season, or not lu lor the table, 
tliey are be-st iii Noi ember, De- 
cember, ami January. l*urk ts 
absolutely Lad, or out of stMsoii, 
duiing the summer inonth.s, .and is 
onlj good in tiiose of winter, llie 
mules ot the deiT tribe are in 
highest season Iroin the inuldle 
of June to tlie beginning of .Sep- 
tember, when they bet? in to rut, 
altiT w-bich they become thin and 
exhausted. Females in general 
are out of condition when they 
au' suckling, or have lately suck- 
led or gi\en milk. 

The common inode of killing cat- 
tle 111 tins kiiigdom is, b\ stiikiug 
them on the turelie.ul with a pole- 
axe, ..lid then rutting their throats 
to bleed them. Ilut this iiieihud is 
einel and not fieo Irom danger. 
The animal is not always brought 
down by the first blow, and the 
repi titioii iH diiliciilt and uticer- 
t.iin : and if the aniiriai he not 
very well heoiired, accidents may 
li q^peii. Lord iSomirvilte, there- 
foie, endeaiouri d to introduce the 
meliiod oi pilhing or laying cattle, 
by dividing th<; spinal uiarrow 
aboie the origin ot the plneiiic 
nerves, >is is eommonly practised 
111 liaibary, Spam, Portugal, Ja- 
maiia, .iiid in some p.irts of Kiig- 
l.iiid ; Mr. Jackson sa^s, that i 
“ till! best meliiod of killing a 
biiilock, IS by thrusting a sharp 
poiuted knife into the spinal mar- 
row, when tlio liiillock will imme- 
diately f.ill without any struggle, 
then eut the .irteries about the 
lie.irt.*' Although the operation 
ot pithing IS nut so diilicult bid 
it may, with some practice, be 
IKTformed with tolerable cert.nnty ; 
and although Lord Somerville 
took a Ilian with him to Portugal 
to he histrueted in the method, 
and has inudi* it a condition that 
the pri'zo cuttle shall be pithed 
instead of being knocked jiwn ; 
Btill pithing is not beLuming gene- 
ral' in llritaiii. This may be partly 
owing to prejudice ; but W'c have 
‘2 10 


been told th.it the flesh of the 
cattle killed in this way in Portu 
gal is V cry dark, and becomes 
.soon putrid, pnibably from the 
.iniiiial not bleeding well in con 
scquenc* of the action of tbe 
heart being lutermpted before 
the vessels of the neck are divi 
deil. it theretore sm-ms preler 
.ibie to bleed the animal to death 
directly*, as is practised by the 
Jew butclui's. 

Call CM, pigs, sheep, and lambs, 
are all killed by dividing at once 
the large vesr.els ot the neck. 
Vnimals wliieh are killed by acci. 
dent, as by being drowntal, Iraiig- 
ed. or frozen, <>r by a tall, or 
ravenous animal, are not absn- 
liitely iniwhole>omc. Indeed, they 
only ditler from those killed 
imdhodically iu not being bled, 
vvhieh IS also the case with ani- 
mals that are smired, and in those 
killed by hounds. 

There is no bird, and no part 
of any bird, nor any bird’s egg, 
which may not be safely used as 
food. 

The manner in w'hich birds are 
fed affects both their fatness and 
flavour. Birds si-hlom get very 
fat iu their wild .state, or when 
domesticated, if allowed tu go at 
large. The art of fattming poul- 
try consists in supplying them 
v%itb abundance ot healthy food, 
and cuiitiiung them. Aquatic birds, 
ducks and gee.se in particular, 
must be prevented from going 
into the water, horh because they 
never get fat, but also acquire a 
rancid tisliy taste. 

The fattening of fowls for the 
London market is a einisidor.ible 
braucli of rural economy in some 
convenient sitiiatiuns. “ They are 
put up ill a dark place, and 
vramnud with a paste inaile of 
barley meal, mutton suet, and 
some treacle or coarse sugar, niixi'd 
with mPk, and are found to be 
completely ripe in a fortnight. 
If kept longer, the fever that is 
induced by this cuntinued spile of 
repletion renders them red and 
unsaleable, and frequently kills 
them.” But fowls brought to this 
state of artificial obesity are never 
so well flavoured iu the flesh, and 
probably nut so salubrious us those 
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of the f<amc spccie>«, fattened in 
a more natural way. The i;reat 
secret of havinf; line pullets is 
eh-.iiiliness, and high keeping with 
the l)e<t com. 

Kpinires, in all ages, have been 
exceedingly whimsical in the se- 
lei:t 1(111 of certain parts of purtieu- 
Itir hiids as daiiitieM, and the an- 
cients mor(> HO than the moderns ; 
for altliough we still prixe the 
eoiiibs of the common fowl, the 
trail of the woodcock, and even 
collect with care the dreg which 
dnips from it in the process ot 
roasting; the guts of the bustard, 
the gt//ard and liver of the goose, 
and the feet of the duck ; —we 
hud tint Uoinaii epicures delighted 
in the lirains of ostrielies and par- 
rots, the tongue of the damingo, 
and the enlarged liver of the goose. 
Tlu‘ J'lst still coiithiiies among our 
eoiitieiital iieiglihours to he in 
gn at jerjue.si, and the providing 
thi'in is ,i considerahle branch of 
iiiral e( on only in soiii'* provinc t'S. 

The process followed in diHV rent 
parts of h’rance is described at 
length by Soiinini : “ The object 
ot the third method is to enlarge 
the liver. Nobody is ignorant of 
the endeavours (if seusu.ility to 
cans*' till* whole vital for-'es to hi* 
deteruiiued towards this part of 
the animal, by giving it a kind ot 
hi'pati-* cachexy. In Alsace, the 
iiiiliridnal buys a l**au goon*, 
w'hii-li he shins up ill a small box 
of hr, so tight that it cannot turn 
ill it. Tlie bottom is fiiniisluMl 
With a wide gr.vting of rods, tor 
tlu‘ passage ot th*' dung. In the 
foie part then* i.s a holi! for thi* 
head, and below it a small trough 
is kept always full of water, in 
which souu' pieces of wood char- 
coal are left to steep. A bushel 
of mai/Q i.s sullicieiit to f*-ed it 
during a Tiioiitli. at the end of 
wdiii'li time tin* goes*- Is huiricienily 
fattened. A thiiticlh pait is 
ftoaked in water eaih night, and 
crammed down its tluoat next 
day, morning and evening. ITie 
rest of the time it drinks and 
guggles in the water. Tewards 
till* 22 d d.iy, they mix xvith the 
m.\iy.e some poppy oil, and, at 
the end of the month, it is known 
by a lump of fat under each wing. 
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or rather by the difficulty of breath- 
ing, that it is time to kill it, other- 
wise it will die of fat. The liver 
i.s th(*n found weighing one or two 
pounds, anil, besides, the aninial 
IS excellent tor the t.dile, and fur- 
nishtis, during it* roasting, from 
three to live pounds of fal, wliich 
is used ill the cookery of vegeta- 
ble.s." 

Ut tlic reptiles very few arc 
used as food, tlioiigh probably 
rather on aci'ount of their dlsgu.st- 
iiig appearance, than of tlu*ir 
being biirtlul, or even unpalatable, 
as some of the gre.itest luxuries 
of the table belong to thi-s i lass of 
animuls. Uosides the green tur- 
tle, several other species of tes- 
tiido are eaten, esjieci.il ly the 
(Ira-ca, Kuropu'a, and ferox. Of 
the lizards, the tlr.icu'iia, Ani- 
boiiii'iiMs, .igilis, and iguana are 
eati'ii. The ile>h of tlu: last is 
.said to he delicious, but unwhole- 
some, i'.specially to those atlectcd 
witli syphilis, winch, liowever, is 
probably a vulgar prejudice. The 
laeerta si-iTicu.s is hi*hl in estima- 
tion by the ii itives of the (‘.ist, 
as aphrodisiai*. The eggs of the 
iguana, ana ut must species of 
restiiuo, even uf tho»e whose flesh 
is Saul to be had, as of the imbri- 
euta, are iiuiritious and agreeable. 
The tli'sh of the coluber iiatrix is 
eaten in some plae«*s ; and eviui 
the viper, whose bite is pi>i.sonou.s, 
furnishes a iiutritioiis broth to 
invalids. Of the frogs, the rana 
e.sculenta is a favourite article of 
food with our continental ueigh- 
iHiurs. The rana taurina, or bull- 
frog, rivals the turtle in the 
opinion of our trari.s.itlantie dc- 
sc**udants. The rami bombiii.a, 
though a load, is also eaten in 
some plai:es as a fish. 

Ill some jilare.s, fish constitutes 
the sole or chief food of the peo- 
ple, lienee called Ichth^ophagi, 
am! almost eviTywliere it is in 
reijucsT. In Siberia, dried fi.sh 
is used instead of bread. The 
Laplanders make a bre.id of Ash 
boni's, and the Negroes of the 
west coast of Africa dry a species 
of sprat, and beat it in wooden 
mortars to a paste, which keeps 
all the year, and ia eaten with 
rico or corn. 
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The iubject of poinonous fishei 
it 8 till invoUed m grcdt obucuritv, 
aJlhou);li h<> iuipurtnnt to tliosi* ri 
posed to .suffer I'min them. If 
not peruliar to any gruus, speries, 
or distiiu't \ariety, Imt oiM.urs m 
iu(li\ iiluals oul), and tliose ui 
several geiier.i id' \ory dilferciif 
classes. A lisli is .su.spei ted when 
It IS of an unii'.u.iny l.ii'go .'iize, or 
is destit.itc ol the naVir.il H-di\ 
smell, or has idaek teeth , or when 
siUer or an oniuu hoile.l along 
'With it becomes black.. Mur all 
the.se tO'^ts are uncertain. The 
poisonous qu.i'ity is -liso H.ud to 
be destroyed liy .sailing the li-»h, 
or druiking along \v icli it -lea watei, 
or the ripe luifi- the lone, 
cane, or sweet jmtatoe. 

'J'o iiiiproie till (|Uahtv of h-^b 
they are sunn ■ time xi .'.ahje« led to 
the process called cvimpini;. It 
has Ue*‘U ev.uuuied liy Mr. Car- 
lisle, to nhotii Me .ii’t null bted 
lor the toilovih.g huts: “ When- 
ever the rigid «•outrae^lons oi 
death have not taken plaee, this 
process mav be pr.ictiseo M'lth siu - 
cess. i'he s< a lish destined tor 
eriiupirig are usu.illv struck on the 
head when caught, obith it is said 
protr.o Is the firm ol tins tapabi- 
lity, ami the inuscies which retain 
tins property longest are thoae 
ilboat the he.ul. Many trunsver.se 
Sections ol the muscles being 

made, and tiio li.sh iinuierseit m 
cold water, the contraction, s culled 
urunpiug take place in about live 
niiuiites, but, it the m.tss be large. 
It oiien renuives thirty mmutes 
to coniplete th«* process.” Tiic 

criinpiug of t'li-sli water lislie.^ is 
said to reijuin; li.ird witer, and 
the London hshmongi'cs u-.u.illy 
employ ii. Mr. t'anliale louud 

that, by being ri imped, the mus- 
cles .subjected to the pioces.s b.ive 
both their ahsoluto weight and 
their Kpocitic gravity lucreased , 
so that it appears, that water i- 
uhsorbed, and condeiisatiiin t.vkes 
place. It was also observed, 

that the effect was gre.iter iii pro- 
portion to the vivamoiisness of 
the hsh. From these oLscrv.itimis 
It appears, that the object of 
orimpmg U tirst to retard the 
aatural stiffening of the luuseles, 
and then, by thu sudden applicdix 


tion of cold w.-iter, to cveite it 
in the gre.ite.st possible degree, 
bv vvliuU umaiis it biitli acquires 
till’ de.sii'ed hrunie.ss, anil keeps 
lunger. \\ e mav also her * oli 
SCI VO, that rigulity is a certun 
iu.vik that tlie fish is peilerlly 
tre-h, and h.is not begun to spoil. 

'J'ho inoltusi I do not I'lirinsh .1 
veiy exteii.-ive seoiiico of hum.m 
fiioii, and rbt*v aie. not without 
danger. Oi rho.se without .shells, 
only the sepia: and some ascule<e 
,ire eaten, but not generally, '‘ihe 
limju-t, p.ifella vulgaia;tbe pen- 
w'liklc, turbo ILttoreu.s ; and wtieJk, 
iiiur.'V antiijuu- ; .in: eaten, boiled, 
by the eoinuLoii people in. tins 
co'iniry ; and the heli.v. poinatia 
IS reared .ind fattened with great 
i.ui* in .si>me cantons of Swisser- 
land, .IS an article of luxury, .uid 
exported pickled. Many o’.ber 
sn.iiis are eaten by tin* pooi in 
Various districts, .iiid we do not 
know that any is ab.soliiti 1 > hurt 
lul.’ Tbc bivalves, in like: in.iniier, 
•lie generally whulesoim', and .soine 
of them have long been aiiion.^ 
the dehci-L* guloaorum. 'J'he Uo 
lu.ins seat to Britain for oy.st. rs; 
and the British epicures lU light 
in tile pholtis dactylus of the 
1 Lilian ^bores. 

The crustaceous sbell-hsh of suf- 
ficu lit 01/.0 are very geuer.illy e.s- 
euleiif, and .some of them .11*0 
greatly e*.teeined, and others .ibiin- 
d.uit. 'J'iie-e ehielly belong to tho 
ianiily of f/'aiirei, and cuinprebenil 
lioth .short tailed ami long tailed 
species, the vi*lvet crali, one of 
the iuo-.t e.sleenied in France, llie 
C. ni.ienas, eaten by tiie jioor lU 
LoiniuJi. p.igurus, the hl.n k- 

toed t r.ib ; ( 1 . ruriiola, ttie land 
cr.ib ol our ti .ins.vt'.intic isl mds ; 
C. gumiuaius, tlie lobster; Cl. ast.i- 
eus, the 1. law lisli ; il. craugon, tin* 
.shrimp , .md I'. scjuiJla, the prawn; 
beside 1 olheis not kuow'ii in tins 
iouiitry . 

Few insects are used in food. 
The locust IS, however, consumed 
in great ipiuntitie.s, both fresli and 
salteil, so as to ulf.ird .some com- 
peiisalion fur tliu ravages it com- 
luitH 

AUhough the vegetable kingdom 
furnishes the human race, eveu 
those who eat flush luosl frucly^ 
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with the greater part af their food, 
yet then* ar 4 * iiijiiy more ex<’ep- 
ttons til the htiiess tor hmii.m ftmtl 
ill the vegetrthU- than in tht; aiii- 
nial kinpduui, both iioiu itu'iv 
iiidigi'f.tibdit'v or deh'i r ol nutnli- 
Otis (}iidlitie.s, and irom bi-Mig di 
ier«l> deleteiii‘11-. and hurtful. 
'J'he srlet Uoii nl ^ ege</«hu* tootl, 
n lteu V. e dep.;vt from th.it n hii*h 
js t.nniliar hikI known, is, there' 
lore, mole dilhi’ult, and subject to 
imrert.iiiitj. 

All p.ivts of vegetables are U'^ed 
as h)'Hl,— roots, stalks, or shoots, — 
le.tves, lloweis, Innts, seeds, and 
the Avhole plant. The seeds of the 
rere.ili.i, the graruiiie:e •»! itioih ni 
bot.iijivt- , tuniish llie most impor 
taut )>.ut of our loot! in almost 
eieri cluM.ile. 

i*tt u riiiUon , — As the supply ol 
fooil Is always subject to jircRU- 

i. nilies, the preservation ol the 
I'Mcss olit.iiiHul at one time to 
meet t!ie defieieney of another 
■vvniihl soon engage the atteutiou 
of Tnankiiul. 

Ill gi'iM'ral, organic siihstanna, 
as soon as tln-y are deprived ot 
lile, begin to undergo eeit-iin rhe- 
nucal changes, more or less rn- 
]udl>, and ol ihlVeriuit kinds accor- 
ding to their nature. Vlthoiigh 
the nio(le!i ot change, I'specially 
in th(‘ iirst stages, aie alniost as 
iiuuieious .IK the sulistaucis them- 
seh IS. \ I't ultiiii.iteK , the^ tiiiiii- 

ii. ifi* 111 nee or more of the ptnni- 
}m 1 1 . nil's ol fenneiitalmn ileserihed 
by cheiu.ids. 'I'o e.ieii <»t these, 
he' ides the presence of .111 orga- 
ji!.' •■iilistaiire cap.ihie ot under- 
going It, siiei.d conditions are 
re»i\n**i<e, ol vhicli the pi nn spat 
.ire .1 <‘ert.nii tenipeiatiire, ,i ciT- | 
tain degiei’ of nunslure, and the 
.ici I Ill .'ir ; and it is by ohvi.it- 
ing or modify iiig these runditioiis 
th.it \V(> are eiiahh'd to priient 
nr regiibite llie ii.iti’ral leiineiira- 
tion. '1 he kind ol feiiiu'iitiitioii 
vvliiih sukistances undergo depends 
upon their composition, and it 
ni.iy he generally rein.irked, that 
tho-e M'hich do not contain a coii- 
sutei.ih'.e ]>ro)inrtion ol a/ole are 
nil ap.ihle ot the putvet.u ti\i* fer- 
jiieiitatiou, hut p.ws through the 
vinnuH,^ aeetuus, ami destructive, 
successively. On the other hand, 
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those vrhich contain a large pro* 
portion of azote arc capable only 
of tin- piiliefartiie and destruc- 
ti\i: ; hut there are many suhstan* 
ee.s containing a small proportion 
of azote, in 'uhuh both kinds of 
knnentation an* roinbined. 

A great propnitum of vegeta- 
bles ire Used in a recent state, 
and, ill this case, the sooner alter 
they are gathered the better. 

A egetables, in general, should be 
kept apart, for, it laid m ceiitact, 
111 a ^ery sliuit time they impart 
their peculiar llaioiirs to ea«h 
ether. J.eeks or celery uill quitkly 
.spoil a whole baskettul ot rauli- 
lloAver or the liner vcgetahli**. 
-\nother general rule is, tnat they 
should not be kept in water, nor 
even waslied or refreshed by 
sprinkling them with water, till 
they .ire to be used, a.s the da- 
vouV is thereby greatly injured ; 
but if, by ha\ing been cut or ga- 
thered sonn* time, they have be- 
come ll.ici id. It is almnliitely 
iieeessaiy to restore their crisp- 
ness hetove cooking them, otlier- 
wise they will be tough and un- 
pleasant. 'i'his is to be done, 
when the size of the leget-ible 
admits of it, as cauliliower, sullad, 
celery, &c. b> cutting olf a piece 
ot the sUlk and Slotting the lre.«*li 
Hurl.iec, thiw exposed, in water, 
which will be ahsorlied ; iu other 
cases the whole vegetable must ho 
iliimeised in water. 

Jiucnilent vegetables .should, he 
kept in a cuol, shady, and damp 
place. They should also be kept 
in a he.ip and not spread out, 
which greatly iiilluences their 
Mnivelliug. I’ut when ari-iimu- 
lated ni too large heaps tor any 
lenetli of lime, they are in)ured 
I III aiiniher vv.iy, by tlieir heating, 
».<i It is calli'd, which is the com- 
mencement, in them, ol a cheini- 
cal change, or feniient.ition, which 
altogether alters their nature. In 
miiiiy eases the clnef business is 
to prevent evaporation. Potatoes, 
timi'ps, carrots, and similar roots, 
intended to he stored up, should 
neievhe cUaiTsed Iroiii the earth 
iidliering to them, because tivo 
little fibres, by which it is retained, 
are thus woiindi'd, and the eviipo- 
TuUug £>iirtucc is inercasedt They 
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should aloo be vrounded as little 
SIS poasilde, and the tops of tiir- 
Dips and earrots should be cut olF 
clmc to, but above, the root. The 
jiext thing to be attended to is to 
protect them troni the action of 
the air and of frost. Thi^ is done 
by laying them in heaps, bur>ini; 
tlieni in sand, or in earth, iiiimers- 
ing them m -water, or coNermg 
them with straw or mats. 'Hie 
action of fro.st is most destnicthi*, 
as, if It be considerable, tin* life 
ot the vegettible is destroyi'd, and 
it speedily rots. A less degree of 
Irost induees a singular but hurt- 
till cliauge upon the potato, by 
c'onvertiiig part of its starch, or 
mucilage, into siig.ir. 'J'iie gernii- 
ii.irion of si'cd.s also convert their 
.st.irch into sugar, as is exemplified 
in the malting of barley. But, 
e\eu after this change ha- been 
induced, if the suhstanco be 
thoroughly dried in a kiln or otbei- 
iMso, It will htill rciucilu a long 
tone without deeaj. 

The maturufjou of fruits, al- 
though not thoroughly examined, 

" -ems to he a change of the same 
k'lul; Otat IS, sug.u is luruied at 
tin expeiibo of the utber piiiuiph; 
ot tiu' Uiiripo truit. 'Iho art nt 
pri*ierv)iig fruits loiisisfs in being 
al;h* to pi event .ind retard these 
( A certain proportion ol 
iiKiistiire seems to be necessary 
liir rlM-ir tleray ; and beuee, by 
< nelul e^sici-ation, grapes are 
« onieitcd into raisins, plumbs into 
prunes, and hgs are dried. But 
by caielully excluding them from 
the air, they may even be pre- 
.sened without dis'<ipatirig their 
natural moisture. 'I'lius currant'*, 
clieifie.s, and damsons, gathered 
periei tly dry and sound, may be 
juit into bottles, clo.sed with cork 
.md rosin, and buried in a trench, 
ujth the cork, downwards. Fine 
bunches of grapes may also be 
pre.served in bags, by clo.siug the 
cut end of the stalk with ivax, 
which prevents the escape ol 
moisture, or they may be packed 
jii very dry bian or sand. Some 
Jiiay even be preserved by being 
kept immersed in water. Thi.s is 
constantly practised in regard to 
the cranberry, and sometimes suc- 
cecd{» with appIpH, 


Animal substances, iu general, 
when deprived of life, liave a 
natiiT.il tendency to undergo tbo 
putref.ictivc lemientatiou. Before 
this IS established, they pa.ss 
through .1 sene.s of siiecessive 
(h.iiiges, which are iutimately cou- 
iK'cted with OUT subject. After 
death, the bodies of annuals cool 
more or Icf**. rapidly, according to 
the- tetiipi-rature and conducting 
power nt tlie air, or other siiiistan- 
ics With which they arc in contact, 
in tact, they do not ditTer iu this 
respeor trom an equal mass of any 
other matter, heated .irtificially to 
the same temperature, and having 
tfte same cundudxjg power. A.s 
this, houeier, is very weak, the 
bodies ot anua.il.s cool very slowly 
after death. 

AftiT the irvitability lias entirely 
ct^ased, the mu.*»clea begin to be- 
come rigid, tirst tho.se nt the trunk, 
and then those of the limbs. Its 
dur.Uion is inver.sely as the time 
of its rummencemeiit ; and it is 
longest of beginning, but is great- 
est and Lists long(‘st in tho.se aiii- 
nials which are suddenly killed 
when iu high health. It appears 
very quickl>, and lasts a short 
time uiil>, in .innn.ils which die ot 
exhaustion, or Iroin latigue. lu 
whatever attitude the limbs aru 
pl.iced at its I ninniencumeut, they 
continue ; and lienee butchers tako 
care to dress properly the careases 
of animals while jet 6uv>ple. For 
after rigidity li.is cunmieiiced, if the 
position ul tlie limb be foreibly 
rhanged, it is destroyed, and tlie 
joint becomes pernianeiitly supple. 
Also inu-cles whiih are lro/.en 
when rigid, are extri mely supple, 
as soon as lltey are thaw'ed. Rigi- 
dity is perhaps never developed 
in animals froxeii to death. 

While this rigidity continues, 
thi> llettli of animals is hard and 
stringy, and, so far as the palate 
is cuiicenied, not jet fit for the 
t.'dde, although fully nutritious, 
and in pt:rfi»ction lor making .soup. 
After the rigidity has totally ceased, 
animal llesli i.s nut long of experi- 
encing the commencement of those 
chemical changes, which teiininate 
iu piitref.M’-tion ; and it is of the 
utmost iiiiportanee, iii domestic 
economy, to take care that all 
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large joints be in this intennoduite 
state when they are cooked j for 
no s\ni in the eiiiiiiarv art will 
compensate loi in this 

{mint, SIS <‘very oin- must have* 
often experienced t«i liin great 
disappointment. Me-d, iii winch 
Ave ate able to sletect the slightest 
li.ire of pnlrs'sceiicy, has reat hed 
its grs'ate'.t degree of ts'iiderness, 
and should oe used without delay ; 
hut hclore this ps'riod, w'lneh iii 
sonic kinds ot me.it is offensive, 
tin* degree of inteiieiation may he 
known hy its yielding readily to 
file pressure ot the finger, and by 
it.s opposing little icsist.iuet* to nli 
attempt to hciid the joint. Poultry 
also thus part readily wilb tlu'ir 
leather-', and it would be ad\isi- 
bie to le.iM* a li w when thi* hinl 
is plu( ki'il, in order to .esnst iii 
deti-riiiiuuig their state. 

Thi* chiei nu-anb of preventing 
the I'ennentatioii ol organic sub- 
stances are redmtiou ol tempera- 
ture, liesiccatuni, excltisum ot air, ' 
and the action of certain rub.st.in- 
ccs calh’d .intiseptic. Although 
most cninirtoiily employed in com- 
bination witli eitch otlu'i, w’e shall 
briefly explain the jnsnciples upon 
which they act singly, and then 
notice their practical application 
in reference to the animal and 
^egetahh' kingdoms. 

A moderate reduction of tempe- 
rature ai ts by retarding vital and 
chemical action, and a reduction, 
rap.ible of tree/aug the jui< os and 
fluids of orgaiii/ed bodies, by de- 
stroying vitality, and coniertiiig 
the w'ater pn'M-iit into ice, and 
thus removing a eoiiditiou i-.ssen- 
tial to clienncal action. 

On dead organic substances, a 
reduced ti-mperatiirc .icts by re- 
tarding or preventing chemical 
change. 

'I’lie pre.servative effects of cold 
arc of the utmost uiiportaiice to 
the northern iialinns, by enabling 
th(;m to store up a siitficient stock 
of all manner of provisions for 
tiieir wdnter consumption, and to 
ris*eive supplies fioiii a great dis- 
tance. It is thus, that vimI frozen 
at Archaiigel is brought to Peters- 
burgh, aiui the markets of Moscow 
pre.sent immense stocks of bogs, 
Mlieep, and fish. The same luUua- 
•213 


tage is taken of the cold in 
Canada, and all other coimtrie.'* 
where the frost !-> hufficif iitly 
sie.uly. 

thime attention is micessarv for 
thawing proviMons wliu h liave 
been frozen. “ When used, the 
beef cannot be divided but by aii 
axe or a saw ; the latter iii.stru- 
meut IS generally preferied. It i-i 
thmi put into cold water, from 
winch it deriies heat by the forma- 
tion of ice around it, and imioii 
thaws; but if put into hut water, 
much of the gr.ivy is extr.icb-d, 
and the meat is iujured without 
Ix'ing tliawed more leadily. li an 
attimipt be made* to cook it befoic 
it is tliaw'ed, it may be burnt on 
the outside, wliili- the centre le- 
maiiis raw, or actually in a frozen 
state.*' 'J'liese olvw*t vatioiis, wdiicli 
we. liaie ti .uiscnbeil fioin ('apt.uii 
.Storesby, an excjih'nt obscrier, 
agree with the directions of e.irlier 
writer.-*. 'I'lius Kriinit/. says, (/'.V/- 
Md. \. p. .*)»(»,) “ w'heii 

iish taken nmler ilieueare frozen, 
lay them in cold water, whn-h 
thus draw's the ice out of the fish, 
.so that it can be t-craped olf their 
bc.iles. They taste much better 
afterwards than Wfhcii they aro 
allowed to th.iw in a warm room.*' 
We do not know whether it be 
ignorance or inatteutiou to this 
diroitjon on the p.irt ol the Lon- 
don hshiiiiiiigi‘is winch causes llio 
saliiioQ sent from Scotland in ico 
to be little esteemed. 

'J’ho second geiier.il method of 
preventing fermentation is desie- 
i cation, or the. renioial of that de- 
gree of moisture wliicli is an 
es.seii 1 ial coiulitiou to this kind of 
eliemical action. Desiccation tiikes 
place 111 coreseiiuence of the iiir 
absorbing the moisture of bodies 
exposed to its action. 

Cay Lubsac found tii.it iieilher 
fresh vegetable juice.s nor animal 
matter leniieutcd so long as ox> - 
gen gas was perfectly excliiilea ; 
.lud th.it the fermeutiition, in both 
cases, cniuiiiem ed a.s soon a.s any 
portion of oxygen was admitti'd. 
When ov.vgeii gas is conlmed in 
coiitiu't walh a fcriueiit.dde sub 
st.mcc, it is changed into an equal 
bulk of carbonic acid gas, and all 
farther action ceasca. Methods 
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nf prpservmpf foTTncutAhle sub- 
illu^trativi; of this priuci- 
pli", h.ivf* lont; ln»fn pr.irtisftl im- 
1)\ lioii.st''.MVi*s. Nntbnip 
r. I) ?)p -^iTiipliT than Air. Uairalu’b 
ipci ipt tor prL*s»*rvmg prt eu pt*ds, 
< <• inhornrs, Oiirrnnts, &c. “ i*iit 

tlu'TU inUi dry o 1 o.mi bottles, cork 
tht'’n close, rtiul til' them with a 
bl.ifli«er keejj tin m in a cool dry 
pi. re.” A variation of this pro- 
ec''.^ v.'d** to 111: the bottles pie\i- 
ooslv i»h sn'ijlnirous acid v ipoiir, 
i y I5ol0':i,t m them fur •'■o'oe time 
it I Miln'iiir I'l.itidi. One 

etfi I o! tins "n toreiiK'.i' all nn- 
C'.ml.i'M'd niipi'M. Oini r Toerknds 
ot c '.I liiih’ip 'or V oe also cm 
pi V' v', filJiii}' up the intev 
.•'ill es Mitn 'iv.ir>'r er nu-lted s’jet. 
'I’le* ■ lie e'J'i C'f this p nil ess was 
p; ..t!\ pronricd by .sn'c,e’ tmg the 
.•'■i'is(.”i< es to ill' actum of .i cer- 
1' i ih'pree oi be.ir, .It'r Imii.g 
put 1* to the bollle.s oi ja»s m 
V. t.'i”. were ti !.«• preoTved ; 
swill fhni ai' n,e <*.< sin (1 ‘ to sol 
til e OI 1 (Upper ol hoi water till 
t' e\ all Ji M ijuiie tlwouirli,” or to 

■. If '''cr.' Ill an oviii w'hen the 
b'e.,i' In dst\.u, and let lliem 
.sTciid ti"' sh.'urjk i ou.irtj r part.” 

All ri '! laioe.uu > have al.sn 
lei" n (»c. «i;on.illy prcM<‘rved 
1/ , ♦'i * v'ere e\i Imum of stir. J'he 
ii..) < ev,irji[de is the hnt- 

T !•, wlijeh has the 

« . '.I ol il'-iH/ the pores in tluj 
o II ! } V. Uieli the eominiifiie.iti(m 
«’! tl-e I iiiiir^o wirh fne external 
111? t.'i I's jihice. Jt IS b<Mt per- 
1e,.).,‘d by riibhinR over the shell 
Mlih heirtT while it is aliJl warm 
siPti hiong laid, arivl an eg" in 
tins v,.'<y rct.iiu.s the tiiidy lailk, 
s .'0 pi,-.-.i sses all the properties of 
m i'/ 1 .id e'„.' for a great longtli 
1)^ tone , hot at whatever period 
.w!(.i h< ioi; laid the egg is buttered 
o\i’v. Its iirogrcaa to ileeay seems 
to I .iTri''-ted. The saiuo eiTcct 
1' jirediicc:’, though iiot .so per- 
!• c'i'v.hy m.uu'TsiTip tge-.s wi w.iU r. 
('"■Ii III e\jj ’"inieiiL ot HeaiiTwii’s, 
if apjie irs thu the cutting o'.f the 
ui » I .ss of .•'li' to tin- eoihryo in the 
« doeti not kill it, or }iT<;Tent it 
fit* 11 hci.icf h.itfle. d, hut, O'l the 
Cl. itr.irv, r.reier/os it aliv ; for a 
j.-ii. h gr. all r ' mi* tb.m if ,t I, ui 
UOt be 1 '^u.vteu lit thiia UiUinn f . 


Hp covered over eggs with spirit 
vnridbii, and he found them cajpa- 
ble of producing chickens after 
tw'o years, when the varnish was 
carol nllj removed. 

Although, however, the preser- 
vation of alimentary TLMttera by 
the total exclusion of air, a.ssiided 
by subjecting them to a ceiUm 
degree of heat, ha.s long been 
practised m some di*gree, wi* are 
certainly iiidi‘hted to M. Appert, 
who first puLli.slM'd m IHIP, lor tluj 
regul.w and seientitic application 
ot the.sf* piinciph'S upon a largo 
seal*', bh'i'in extensive experieiu e. 
.ind long per.severcii- e he became 
conviui'cd, 

*‘ That lire has the pcruli.ir 
vroperty, not mily of ch'inging 
the combniatien of the ronsiitiu«nt 
parts of vi*pet.)l)h! and animal pru- 
ductions, luit abso of retarding, for 
many years at it not of de- 

Mroyiiig, the natural tendeney of 
those same proiliirtiens to ileeoio- 
po-itum. 

*• That the npplicati.m of 

fire in a niaiiiier vano.i > ^ cd p'l d 
to various sub.staiices, alt i )..*Mn,' , 
witli the utmost cave, .iiid ns i om 
pletely a.x po.-sibJe, di'prii ed fliiin 
of all contact with the air, ci'ecti 
a peifeit pri'.si*r\ alioii ot those 
same productions, with all their 
natural qualiMeu.” 

Tpon the.si' principles he in- 
vented many proccsse-i adnpled to 
the diFerent n.itu.es c.f the . nh- 
xtances to he. preserved ; but tlic* 
fondaniental condiiioiis consif.t, 1 ./', 
In inclosiiig in bodies tin* sv!> 
Stan I es to he pre.servpd, *2*/'v. In 
corking the boldn with tin; ut- 
most cart* ; for it is rliii Hy on the 
corking that the siiccesi of tha 
process depends. 'Jldh/y In siihiiiit- 
ting these ineloscd cases to Uic 
action of boiling water m a watcr- 
hath ( hfdntnm inttvitr,) for a 
ere.ifeT or less Tcngtli of time, 
according to their nr..turef and In 
the Tuaiiner pointed out willi re- 
.spect to earh several kind of sub- 
rttawf e. 4M/i/, in witlidrawing the 
hotlle.s from the wattjr-bath at the 
period ilese.rihcd. 

M. Appert euiphiycd at first hot- 
tl"s made of glass, whirh it wa.i 
to ciort; exactly, espceially 
'.Then lUi’ir mouths weve lai'ge ; hut 
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hc now uaen cylinders of tin plate, 
whicli are aolflriv*! np aft'-r tlii'V 
are filled. 'I'hn i< «'spenally an 
impr')v.*iuent, for aniio.il snbstaTi- 
vi\t, which re«juin* mntdi inoic at 
teiition th.in vefret.iMes. Tin •■ases, 
nr iMtnsters., seem to lia\i* been 
fir^'t n^e.l in l.'nnlon by Messrs. 

and <i.niil)1e, by whom n 
\ery inf;emeiis nicdiind of testhip 
Ihe priivi>ioiis put up by them 
was al o iiiie’ited . s t arly as !S|3. 
'J'he .suh-taTici-i^ to l;e preserved aie 
hi st p.ir’i'oiled or .soi>;ewiirit more. 
'I’ln* A e^etaliles and nie.it, the 
bones hiMiiK ri'Tuoieil, are then 
jmt into tm c>l;nrler.s, which an* 
iilled np with the broth and the 
lid soldered down. It noAV nnder- 
Ko«-s the I'eni iiU'ler of th«* cook- 
iiifr, Ai iien a small hole is opened 
at the top of tlie cylinder, and 
imniedi.itely tlosed with soldiT 
while still hot. Tin* whole is now 
.‘illoweil to cool, and from the dimi- 
nut’ou of Aoliime in the contents, 
in cnnseipience of the reduction ot j 
tempt ratlin*, both »*Mds of tin* cy- 
JiinU r are pressed inwards and 
•iccomo (*oncavc. The cases thus | 
lierineticallv sealed, are expo.sed 
lu a /< \t,-chunilM'r for at least a 
mouth, to a tetnperatnro ahoie 
wli. 1 t they arc ever likely to rn- i 
counter ; Vrom to ll«o Fahren- j 
Jieit. If the process has faih*d, 
piitrofaction t.ikes place, and ga*< 
IS cAohed, w’hii'h in procesa ot 
tiiiU! will bu1(;u out both <-ods of 
the cast*, so as to render tiii*m 
eoiiAaix instead of conc.ive. Jlut 
the eoutt*nrs of Avh itever rases 
stand tlii*< test, will iiifallilily k-ep 
>n‘rh*rtly sw«*et and i;ood in any 
I I'oi.ite, and for any ]eni;lh of 
time. Another adAant<i}.p* is, that 
if th(*Te be any f.imt aliout the 
meat when put up, it inc'.irahlv 
feriiient.s, and is dt'tected in the 
proving. 

An kinds of alimentary matters 
may be preserved in this w.iv, — 
beef, mutton, veal, and poultry, 
boilod and roasted ; soups, broths, 
and vegetables, creams, and cus- 
tards. 

The s.ilting ni.iy be performed 
cithi*r by dry rubbing, or by ini- 
TiK'rsiug the meat in pickle. Cured 
in the former way. tlie meat will 
keep longer, but it is more altered 
5117 
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in its valuable properties ; in tbo 
latter way it is more* delb’at'* and 
liiitritioiis. Six pniimlA ofs.ilt, one 
pnuiifl of siig.ir, and four ounces 
of saltpetre, boih d Avith four gal- 
loiM of viiter, skimmed and al- 
lowed to cool, forms a very strong 
pickle, which will preserM* any 
meat completely immersed in it. 
To efliict this, wliii-h is essential, 
either ;i heavy hoard, or ll.it .stone, 
must be laid upon the meat. The 
same pi«‘kle may he used repeat- 
4*dly, provided it be beiled up oo 
casion.ilty Avitb addifioii.il salt to 
restore its atrenpth, dnniiii.she l by 
the eorahinatioii of part of the salt 
with the meat, and by the dilu- 
tion of the pickle by thi* iiiii es of 
the UMiat extracted. Ilv boiling, 
the alhuinen, wliii*h would ciiise 
the pickle to spoil, is coagulated, 
and risc.s in the form of mn, 
M'hich must be lare.fully removed. 

Dry salting is performed by rub- 
bing the surt.we ot the meat all 
over with salt; an I it is generally 
belie\o<l that tin* processor s-,i1tiiig 
IS promoted if the salt be rubbed 
in with a heavy hand. 

Fi.*»!i, in like m.inner, may ho 
preserved eith' r by »Iry halt lig or 
III pukle. The former medind is 
employed to a great extent on 
the banks of Newfoundland, and 
m Shetland. 

The Dutch derive great national 
fidv.intiges fr >m the prefereiu*e 
given to the herrings caught upon 
our oAvn coa.sts, when cured by 
them. They u.*'e no other than 
the .Spanish or l*orlugin*s« salt, 
pre-erve no lidi th.it they .ire not 
able to cun: between sunrise, 
w'hon the nets are ilr.iwn, and 
sunset, when they arc again shot ; 
aiul p.iy pai'tieiilnr n+tention in 
gutting, sorting, ami packing each 
kind by itself. Thc'y till up tbu 
barrels with fish of the s.imt' kind 
and night’s cat lung, and are ex.- 
ceediiigly car»’ful of tlie pickle, 
ns they iiso no other in filling of 
the barrels. < Ifififilamt .VufiVfy'jf 
Tnmsm fimis, vol. ii. p. 321.) 

Herrings and salmon aro also 
often cured by drying them in 
wood smoke, after b(*ing slightly 
salted, and are called red herrings, 
or Yarmouth herrings, and kipper, 
Ot amokad aalmon* 
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Buttor is commonly preserved 
by working into each pound one 
or two ounces of salt, until they 
br thoroughly incorporated. The 
best salt for the purpose is iu 
large crystals, and it should ht' 
tlioroughly' dried and coa^^ely pow- 
dered. But Dr. Anderson recom- 
niends for the curing of butter, a 
mixture of two parts of the best 
great salt, one of sugar, and one 
of saltpetre, heat into a fine pow- 
der. One ounce of this niivtiirc 
is sulhcicnt for a pound of butter. 
He says that butter cured in this 
Way does not taste well till it has 
stood at least a fortiiight after being 
salted, but after that period it has 
a rich marrowy taste, that no otht r 
butter ever acqiiiri's, and tastes so 
little salt, that one would imagine 
it would not keep ; and vet Dr. 
Anderson lias seen it perfectly 
sound and sweet when two years 
old. 

Vinegar is never u-umI for the 
preservation of butcher meat, but 
salmon is often pickled iu it, with 
the addition of salt and spices. 

Pyrolignic arid has lately been 
much extolled, as having a specific 
power in preserving animal mat- 
ters. 

The preservation of these by 
means of sugar cuiistitiites a prin- 
cipal part of the art of confec- 
ti4niaTy, and attention to many 
niinutue is necessary for the sue 
cess of each preparation. The 
most general principles only can 
be noticed here. 

Vegetable substances may be 
either preserved in syrup or can- 
died ; or their juices may he em- 
ployed in making syrups, jellies, 
or fruit-cakes. The art of confec- 
tionary is very difficult, and to at- 
tain perfect success, requires atteii- 
tioii to many particulars W'hich at 
first seem frivolous and even im- 
roper, but which have been found 
y experience to be essential. 

Sugar is equally powerful in 
preserving ammal substances from 
putrefaction. 

Other methods of preserving 
food have been tried, but rather 
as a matter of curiosity than utility. 

The property of charcoal, to re- 
store sweetness to ileah beginning 
to be tainted, was first poiated out 


by M. TiOWitz in Pcfersbiirgh, in 
17815 A/tntfls,) who made 

iiumerous evperiincnts upon the 
subject. For their success, it is 
necessary that the charcoal have 
ljt;en recently bmiit, ,iiid that it be 
applied iu a certain quantity- Too 
little fails iu its effect, and too 
much aflerts the nature of the sob- 
stance upon wbirh it acts. By 
Muiiie it li.is been supposed to act 
merely nieeliaiiieally, by absorbing 
fluid and putrescent exudations ; 
but it I'l more probubh', that it acts 
clieiuieally, by absorbing oxygen 
ga-> from the air iii contact i^ith 
the meat. 

FORGH Fl'RN \CK. The forge 
furnace couMstn of a hearth, u])on 
which a lire may be niadc>, and 
urged by the action of a large pair 
of double bellows, the no/,/dc of 
wliich is Inserted through a wall 
or parapet constructed for that 
purpose. 

Black-lead pots, or small furnaces 
of every desired form, may be 
placed, as occasions rciiuire, upon 
the hearth ; and the tube of the 
bellows being inserted into a hole 
in the bottom of the furnace, it 
becomes easy to urge the heat to 
almost any degree required. 

FORMATIONS, llie rocks and 
other solid arrangements of niattr‘r, 
of which the globe is copiposed, 
are considered by geologists, as 
haring been formed at different 
times ; and hence, they speak ot 
older and Iriter JorwafiONs, lime- 
stone formations, sand-stone forma- 
tions, and such like. 

FORMIATKS. Compounds of 
the foriiiic acid with earths, .ilka- 
Us, and metallic oxides. 

FORMIC ACM) is obtained from 
ants, either by simple distillation, 
or by infusing them in hot water, 
and aftiTwards distilling. It may 
afterw^ards be purified by rep«*ated 
rectification, or it may be done in 
time of frost. This aciil has been 
employed by quacks to relieve the 
pain of the tooth-ache. It has a 
very sour taste, and remains liquid 
at a low tempiTatiirc Specific 
gravity at is 1 .1 1(18. 

FOSSIL COPAL, OR HIOHGATR 
RESIN was found in a bed of blue 
clay, at Highgatc, in the excava- 
. tions for waking the tunnel. It is 
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of a pale yellow. When licated, 
it gives out a resinous avoinatic 
odour, melts into a hiiipid iluid, 
takes 6ru at a e, indie, and is 
entirely consumed before the blow- 
pipe. 

rOSS 1 Ij H EM a INS, sometimes 
called OHCAMC HEMALNS, and 
by Mr. Parkin.oou tin: Jlemams of 
a former ^VoiUl: m tiiitb, how- 
ever, merely lUe remains of vege- 
t.ibUs and :uiim.ils, which havebeeu 
involved within earthy aggregates 
dunng the changes of position and 
composition, to whicli they are siih- 
iect from the action of water and 
air, and from their mutual actions 
on each otlior. Having discussed 
the origin and foriiMtiun ol those 
luriosilics of aiiti<piitv, under the 
titJ<‘S tSur/ucL oj the Earthy Pi In- 
tact ton ^ Strata^ Ac. Ac., it will he 
iatei'i'sting to the reader to set* in 
one point of view, a few of the 
most, reiiitirkahle facts winch have 
been given to the woild, relative 
to the discovery of the^'C remains. 

Fo.s.sil < rocodiles were lolleeted 
in the neighbourhood of Ilonficur, 
b> the Abb<' Rachelet, an assiduous 
naturalist at lloiien, and were 
sent, by ordeis of the prefei r of 
the department, to the Aliiseum ot 
Natural llistor> ! Similar to.ssils 
are also obt lined at Havre. They 
W'erc tound in a bed ol haid lime- 
stone, of a bluish grey colour, 
which liciomes ne.nl> lilaik when 
wet, and wliicli is tound along the 
sliore, on both siiles oi the nioutli 
ol the Seme, being in some place.s 
i;oveved hy the sea, and in other.s 
iiboie its level, I’ven at high 
water. 

|{(']n:iins of nocodiles luive al-o 
been tound in other parts of 
I'raiice ; as, at Angers and Mans. 
Miiiiie ot these remains seem to 
show, chat at least one ot the tossil 
apei u’s above noticed is also found 
in other parts of Prance besides 
Hoiilleur and Havre. 

'J’he remains of crocodiles have 
been also found in dilfcrent parts 
of England ; but particularly on 
the coast of Dorsetshire, and of 
Yorkshire, near \\ bitliy ; iu the 
iieiglibourhood of Ibith ; and near 
Newark, in Nottinghamshire. 

Homorsetshire, particularly in 
the neighbourhood of Fatl) } the 


ediifs on the Dorsetshire, or 
southern coast ; and on the S'ork* 
slnro, or iiortlierii coast; are the 
places in this i.laiid in wbudi tliu 
remains ol tlie .inim.ils ut this tribe 
h.ivc been chiefly tound. 'J’he 
iiiairix iu which they are found is 
iiigener.il sniiilar to that w hicli 
has hecoL iJie.idy inc-ntioned as 
cinil.uuing the* fossils of Hoiilleur 
and Havre,— a blue limestone, be- 
coming alniust black when wetted. 
Tins description ex.ii tly agrees 
with the limestone ol Chaniioutli, 
fame, Ac. ni Dorsetshire ; on the; 
opposite* coast to that of France, 
on which Havre* .and Hontleur are 
situatc‘d. At Whitby and Scai bo- 
rough, where these lossils are also 
louiid, the stone is indeed soiiie- 
wiiat darker than in tlie former 
places ; hut no difterence is oh- 
st'rvable wliicli can he regarded as 
oflenng any lorcihle opposition to 
the probability ot the ougi.ial iden- 
tity of this s’trafvini, which is oh 
.served on the northern coast of 
France, on the opposite southern 
J-Vigli**!! coast, and at the opposite 
northern extn nnty of the isUiiid. 
Some ot tliesc’ remains are also 
found in rpuivnes of c'unnuon coarse 
grey and whitish limestone. In- 
stances of this kind of matrix, ft.r 
these remains, are observable m 
the quarries between JJalU ,md 
linstul. 

'I’lic* llov. Mr. Haw ki*r, of Wood- 
chester, in tilouc estc'rshsre, pos- 
sesses perhaps, one ol the hand- 
boiiic'st spcviiiiens of the remains 
of the crocodile that has been 
lonnd in this island. It was found 
hy him in the iieighhciiirhoocl of 
Hath, and eont.iius great jiait of 
the liead and of the timiik of the 
animal. 

The large animal, whose fossil 
reiu.uns are found in Uu quamiA 
of Min'.slrUiit, has hei*n desvvvcMlly 
a frequent object of adimr.ition ; 
and the ht'autiful appeaniuco 
which its rein. nils posse‘..«, in con- 
sequeueo of their excellent state of 
preset vatinii, in a inatrix winch 
admits ot their fair displ.iv, has 
oecasiemed evcTV specimen oi this 
fos.sil to he hipJiiy valued. 'J'lie 
lower jdvv of thi.s animal, willt 
some other specimens which were 
prcaentvd by Dr, Fcctr Camper to 
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tl.o Tloval Society, and which are 
new in the Hritibh Miiseiun, are 
am.m^ tlit' most splendid aiulmter- 
esiien lossils in CMst- uce. 

I 1 1770, the MoikiiU'U, hiuiiic: 
flisio.oiod p.irt of i‘n eiioniunis 
of i'll animal iinlu ddod lu tlu* 
solid stone, in one of the subter- 
ranean passapes ot ttie luountain, 
gave infoviu..tiou to M. lloMii'.ui, 
who. ^\lth the most zealous as^i 
dmty, UboiiTed unul hi* had dis- 
cug.igcd this ustonishing fo^'Si! ironi 
its raairi^. Hut, when tins was 
done, the fruits of his i.i'.ours weie 
wrested fiom him bv an t'colesias- 
tio, who claiiried it as being pro- 
pi letor of the land over the spot 
on Inch it was (ound. Ilofir.i.m 
defem’eil his nplit ill a toui t of 
iu‘«t.«-e; but the imlueiice ol the 
Cii i; ter was employed apaiiist 
hii;i, and he was doomed, nut only 
t'l the l(»ss of this nuvtim'dde 
fossil, Init to the iia^tucnT ot heavy 
lawfxpeiises. Hut 11 . time, jua- 
tici , '.i. l'’'iir,. s s.i>s, though tard>, 
at last .imvt d — th<' troops of the 
Fn u( h Uepuiilir secured this 
trtdsnre, W’hicli was cum eyed to 
tile National IMietieum. 

The length ot the cervical, dor- 
sal, ai'd I'liubar vcrtehr.e, .ippears 
to hate hi'x-n about nine leet five 
r I'Sies, and tl? t of the lertebr.e of 
the tail f.bimt ten fe«'t ; adding to 

(he length of the iiimd, i 
yhih iji.ty be rocivonel, coiisider- 
iiig file h'.s of the inlermaxillary 
boiii at u Mst at lour feet, we ni.i\ 
h.itel\ loncJud'- tie whole ieiigth 
ot liu* skeh ten of tlu: iunmal to 
have approaelK'd very ne.uly to 
tv. * Tjty-toiir fei t. 

Ybe lie.id is a sixth ol the whnlo 
length of the .iniimd ; a iiroj.ortioii 
appioricliiiig tery la .:i to tb.-it of 
11 m crocodile, but diliiTing ar.ti b 
Irom that of the monitor, the 
head of which animal lorms h.trdl^ 

A twelfth part of the whole length. 

'/he t.iil ifiuat ha\(j been very 
strong, and its w’idth at its extie- 
nnty must b.ivc riuidered it a most 
powerful oar, and have itudled 
the anirial to Ikivc oppo.sed the 
most figit.di'd v.atcri, a*» h.i-. biuui 
Well r< rii.tike t by M. Adiu ii Calli- 
per. From tlii-i ciicuiii.stiiiice, and 
Iroin the other romains which ac- 
couipajiy those of tliis animal. 

•i.'iii 


there c'.'in he no doubt of its 
h.'iving been an luhabitaiit of the 
ocean. 

Taking all these circum.st'iticea 
tutu consideration, M. Cu\ier con- 

th. !e.s, and ccrtiiuiU on fur, it not 
ludisputable grounds, that tint 
aiiini.'il must haie fornuul an inter- 
medi.ite genus hetw'cen those a*ii- 
lUttlsot th'' h/.ard tribe, whiehliu'. o 
an evtcM.-^ive and forked tongue, 
wht«h ini lude the niote.tors »n<l 
the tominou liz irds, and those 
whieh b.ive a short tongue, and 

ti. e pal.iti: aimed with teeth, 
whuh comprise the iguanas, ^iiir- 
bn s, and .uiolis. This genus, he 
tluuks, eoiild onlv have boiii all.c*'i 
to the enu o.Iile by tlie geiiLiMl 
characters ol tho hzard-s, 

1/ t)fnn.s of /iuininaotift. — 
\uioiig the fossils of the Hntisii 
empire, ,nomi are more c.iicin.ited 
to excite astonishment th.iii ifn 
ioormms stuti;-,* /tocai whuli ha\e 
been dug up’ in ddlereiit paits of 
Ireland. 

'Ilnur dimensions, Dr. Aloljmuix 
irifonna ua, were us tulle as . 

/i</. ffi. 


From the extreme tip 

of each horn ... 10 10 

From the tip of tho 
right horn to its 

root 5 2 

From the tip of one of 
the inner brum lies 
to the np of the 
oppo.-ite In-ouch . 3 7A 

Tlie length of one of 
the p'llm-., wiilu.i 
the blenches . . 2 0 

The 'mc.kUIi of the 
Millie p.ilei, wiflun 
the brrinebes • , 1 IPJ 

The length ol ihe right 

brow cutler ... 12 


A similfiT pair, found tc-n feet 
ur-der ground, »i tlui eounty Clare, 
M.iM preseiiti U t.i t'h.irii H the Se 
corn!, iiiid jiliK ed ill the horn • 
gilhrv, Haiiiptori-coiirt, hut Wiw 
afterwards renmied into tlie guard 
room of the same palace. 

At Hallyv/fird, near Hallyshan ■ 
non ; at Tiirvy, e-ght miles from 
Dublin; and at i'oi tiiim-ry, mar 
the river Shannon, m the county 
of (ialway; simibir horns have 
beoii found. In the common-haU 
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of tho Bishop of Armagh’s house, 
ia Dublin, was a forclu^ad, with 
bi'anis of a pair 
i»t tlim knul of huni.'i, which, fcom 
till' iiuiKnituiU* «if thr bcuinii, loust 
liavi* iii'icb cxrot'dcd in size those 
of wlii.'h the tlmifiisioiis are given 
ab(>v'e. Dr. Mol^iieux states, that, 
111 the Usl twenty years, thirty 
p.nr of these liorus had been dug 
up by .u-i iileut in this country ; 
llie i»:,.ser\ at 11)11'', also, of several 
oilier persons, prove the great tre- 
qiiencv with whn b these reiiiaina 
h<i\e been found in Ireland. 

V.iviiMis opipioiis haic been en- 
ter!. ..ned respeeting this animal 
and it-4 exi->tmg protoUpc. Tins, 
howier, dm'', i.oc appear to have 
lupii v. t iliscoveri'd ; and these 
rein iti niuv , If.eU've, be regarded 
.m 1.,.', '\g belonged to au animal 
n»i\. es.»ivict. 

’>.11 iid'is leinfuns of rliphanfs 
lia'. e in en feund in llaly ; and, 
alJlio, It’ll a very eensulerable tiuzii- 
ber ol elepliaut.s w ere brought from 
Atnc.i into 1 UI>, yet the vast extent 
tliioiiti'.h wln«-h the.se remains have 
been tound, .iiid the great piob.v 
bility tli.it tlj(‘ Itali.iUH, particularly 
file Koninijs, would biue known 
t'uJIiriently tJie value of ivory, 
to li.iie prevented them from coni- 
mitling the tusks to tlio earth, 
lead to the belief that hy far the 
gre.it or number of these reinaiiis 
wliuli h.ive been dug up, have 
been ilepodtod here, not by tiio 
li.iiuls of niaii, but by the changes 
which, at least, the surface of this 
globe b.is undergone, at very re- 
iiioti- pennds. '1 he cirrunistanres, 
indeed, under wlncb many of these 
have b( en foiiinl, alfurd iiidubibihJo 
l>roof 1)1 this fact. 

Ill I'’i ...ici", where it is well known 
tli.it living eleph.iTitn h.ive been 
luiu'li less f)0(|ueiit, at least in 
times of winch we have any ri'cord, 
than eiiher .n Italv or in (Ireece. 
tin ir tossil T(‘i:ianis h.iie been 
loiiTid in a great iiniuber of places, 
and lu situations whi.'li prove their 
deposition at a very remote period. 
Tlie w'liole valley tlirough which 
tJie Hhiiie passes, yields fragments 
of this animal, and perluips iftore 
numerously on the side of Germany 
than on that of France. Not only 
04 its course, but in tho alluvia 
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of the several streams which empty 
themselves into it, are. these 
fossil remains also found. Thus 
Holland abounds with them, and 
even the most elevated parts of the 
Babivian Republic are not exempt 
from them. 

I’he whole of Germany and of 
Switzerland appear to particularly 
abound in these wonderful relics. 
The greater number whirh has 
been found in the.ie parts is, per- 
haps, as is observed by M. Cuiier, 
not attributable to their greater 
abund.itiee, hut to the number of 
well-inlonned mcc., capable of 
making the necessary researches, 
and of reporting the interesting 
facts they discover. 

As in the banks of the Rhine, so 
in tho.se of the Danube, do the.so 
tossils abound. In the valley of 
Altmuhl is a grand deposit of theso 
remains. The bono.s which havu 
been found at Krt'iiibs, in Sweden j 
at B.tden, near V icnnu ; in Moravia ; 
in diil'erent parts of Huugar> and 
of 'i'ran.sylviinia ; at the foot or tho 
Hart/; tu Ues?e ; at Hildeisheim ; 
all appeal’ to he referable to tins 
.inimal. So also are those w'bich 
are found on the Kibe, the Odt'r, 
and the V'istula. Ditfcrent parts ot 
tho British I'lnpire are not less 
productive of theso rem.iins. 

In Loudon, Hreutford, H.irwieh, 
Norwich, GbmeeHteTshire, Stafford- 
shire, W arw'ickshire, Salisbury, 
the Isle of Sht'ppey, and indeed in 
several other parts of Great Britain, 
have dirt'erent remains of these 
auinials been foiiufl. 

When we add to those place,s 
which have been ahe.idy euunie- 
rati'd, Scandinavia, Osrrobolhnia, 
Norw .ly, led iiid, Ilnshi.i, Sibcii.i, 
Tunis, America, il u_hui'r.‘L.>, ii.mt 
M exico ; ,iad Ib.ivra, in cho pro- 
vince of t^uito, ni'.ir IV'ru , it will 
appear tb.it there is h.irdlv a p.irt 
ot the known worl.l, wIiom' Mibter- 
raiiean producti.uis are known to 
’J3, in whii'h the-ie aniinal reiQ,uus 
have not been found. 

M. Giivier is satisfied, from tictual 
comparison of sover.il skulls of tho 
Kast Indian and African elephants, 
that ditferent specific ch.iractera 
exist in their respective skulls, 
lu the Indian elephant, the top of 
the skull is raised iu a kind of 
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double pyramid ; but. In the Afri- 
can, it is nctirly rounded. In the 
Indian the forehead is conc:i\e, 
:»iid iu the African it i« rather eon- 
ve\. Seieral other differences 
r\ist, not necessary to he here 
paiticul.iri/.ed, nhich seem to he 
fully sufficient to mark a difference 
of species. 

A cursory riew is sufficient to 
eu.shh' us to deteriniiic that the 
nrdiii.try fossil teetli of elephants 
arc not of the Afric.’ui species ; 
and it may be fuitlier ^aid, that 
the greatei iiiniibcr of those teeth 
b(‘ar a close resemhlaiuT to the 
K.C’t Indian .specie-^, t-howiiifr, on 
their inastic.itiiig surtrice, hands of 
:in equ.il tliiekiiess through their 
■whole length, .:ud rudely crenu- 
l.it«*d. So great, indeed, is the 
ii‘-.i‘iuhl.mre, that 1'all.is, {uid most 
olbev writers. ha\.j consuh'itd the 
los'.il « lephant as heing ol the s.inic 
^pe^it■s ■wdb the A'li.ilic. 

•M. ()n\jer, aruioos to discover 
tJie (ht;i( e of a<*conl<nu*e of fh«' 
elephant’s skeh ton with 
tji.i; of the living species, coni- 
p.ueil the fossil skull found in 
.Siheria, by Me'«ser>.chniidt, with 
iho^e of tho Afruriu an<l Asiatic 
elephants. The rcMilt ot his eoin- 
p.^risdii w'iis, '.h.it m th(‘ fossil 
spe. ns (he .alveoli of the tu<ks 
.11 e nui' li loum r ; the /.ygomatio 
aitli i^ of .1 difrereiit figure ; the 
pi) it-fjrhual .ipopli>Ms of ihe trontal 
hone IS louger, inorc pointed, and 
more crooked ; and the label cle of 
tin- Os liicJir^Ju ills Is eoii.<>iderahly 
l .rger, and more proji-cting. To I 
IIjc.si: peculiarities of the fossil 
rkr.ll, M. Cuvier thinks, may he 
e.dded the par.illelisiii of the nio- 
l.ire.s. 

Comparing togr* flier the bones of 
the A.si.itic and of the Afrii*aii ele- 
ph.tnt, he was able to di.scover 
some dillerences Iietween Ihein, as 
wtM rLS Lelvve.'n those ;iinl some of 
llii* Tns ill boner, which lie ])oh 
.^ e-nd. '1 lu".e irjtiei h* louiwl, 

in iiei i!, 'appro. Li h( i! nesiift t,i 
tliose ol the VsiMic ihpii.i.jf. li,- 
eomhuies vriUi siqipos tig, that the 
fobsil I'einain.s are <.l ,i speiies 
dilhnmg more wnh-ly from thi- j 
A.'.i die (lepliant, llciu the horse 
tloea from tin jss, and then fore 
does not Inink il nnpos!>il)le but ! 


that it might hare existed in a 
climate ■which n'oiild have destroyed 
the elephant of Ivdia. 

It may, therefore, be assumed as 
eertain, from the observations of 
^f. Cuvier, that at least one specie.^ 
of elephants has existed, of which 
nono are now known living ; and, 
should the difference of strurturo 
which lias been pointed out, in >>ome 
of tlie fii.s.Hil teeth, be .adiiiifted as 
.siitficient to designate a dilferenre 
of sppcie.s, it m.iy be then s.aid, 
that there exist the fossil remains 
of, at least, two species of ele- 
l^lnints, which were diDerent from 
those with ivliich wc are ac- 
quainted. 

From the preceding oliserva- 
tions it appears tlieii, that tin* fos- 
sil elephantine rein.nns, notwith- 
standing thi ir resemblance in some 
^e^l)ccts to the hones ot ttie A.siatic 
idephant, h.ive belonged to one or 
more species, dilteia nt Iroui those 
which are now known. Thi’. n'r- 
cumstance agiaa's with the farts of 
the fos»il rein.nns of tiie tapirs and 
rhinoceroses, w Inch iqipear to have 
differed materially trom the living 
anim.als of the same geni‘i.i. 'J'he 
reiuain.s ot i lephaiits ol>t.nii(‘d from 
Kssex, 'IMuhlh'sex, Kent, and oti»er 
parts of Kn gland, lonfu in the oh- 
.siu'vtitions ot Cuvier, that these 
remains are gem*r.illy found in tlic 
looser and mure siipcifuial paits 
of (he earth, and most trequi-ntly 
ill the aluvia whith till the hottoi;i.s 
of the v.iilie.s, or which border the 
beds of rivers. 'l’he> are generally 
foiitid mingled with the other hones 
of quadrupeds e.i' known genera, 
.such as those of the rhinoceros, 
ox, bor.se, &c. and lieijnenUy 
also with the veniaiiis ot juariue 
aniiiials. 

We now come to the examina- 
tion of the mastodon, one of the 
nio.st stupendous animals known, 
either in a recent or .i losail st ite ; 
and whieii, whidJier we contem- 
pl.iieit-v origin d mode of existenci*, 
or the periiid at which if lived, our 
minds cannot hut be tilled with 
'ustinnshri'ent. 

The first trice.s of this animal 
are sketched in a lei ter from Dr. 
iM.ither, ot Hoslnn, (o Dr. Wood- 
Avuni, in 1712, and are tranKcribed 
Iroiu a work in manuscript, entitled 
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jif'tlhi Ai.'tfrU'tUM- In tliln -vvork, 
tv-ftii ;uul iione-i of pioUigioi-s size, 
M’lppi?: <*ii to ht* liuin.iii, arc said to 
lia.o hi'i'Ti found 111 AlhjiTiy, in 
j:in;i.md. About tbo yoar 
17 i.), iJ>im.:'tous .simil.ir br.iios wore 
limntl lu Ki‘iitu'-k\, on tlie Ubio, 
» ii i j 1 pf •‘no'l Minoivti dll' CurcUKuio 
\ .ITIlU'jOrt. 

\l.niy bone; of thN animal liav- 
ni'C Um'U loimd, iu 1 * 119 , in tbo 
iSfiU' of Now York, in the vicinity 
ol jNi-v/liurgli, v.hu'Ji IS situated on 
liii* iici’.too, or North Ui\er, Mr. 

le.it*, of l'iiil:idfli)bi,i,i)ur- 
» ii.i fii Ibi-af. V irb flu* ngbt ot dig- 
\ tor tin* ivni.iiuilfr. 

'i I' • t t'lifiti y Ml ubali those iv- 
iiioi.i't are iuund is like an ininieiiNt* 
III. .Ml, biunuUd tm c.ors side by 
ii.i'iiiasi* mount. iins. (in diUr^inj; 
inlu till' iiior.is^v'S wiicri* iiu*si* 
iiiiiu*! ,u'0 found, tbt* fulluwinp, 
!■.! .11.1 iiio cem'i ally met uitb : om* 
o! two If. 1 of )M‘ it, one or ti. o 
1 *1 1 ol mill, ivith logt*- 

t.i!).i rcioaiii.; about tno foot oi 
j.n-j i.i.u-l, like a‘.lM'%, and, linalU, 
.1 ijc I III sill !l nuM'l. It i- ui the 
I'.n", marl that the bmu's are chieJly 

I iiiii'l. 

1 !U's i rein , ins art* .ilso fomid on 
tbn ide of till* tiller gr“.it rliairis 
ol t, tiic A Irganys, tlic* 

’voitn \io‘autaiiis, and tbr Bliio 
M itt'itairij ; lu tlio mtninr parts 
ot i'rnnsilvani.i and Caioluia; aiitl 
III Nt*\^ .K*r.sry, a lew niilrs' liom 
Pli.h'i.li Ipbi I. 

i'vi'in a rairfiil atirntion to cirry 
rhvii!ii*»r.iin*r, M. Cuiirr contrives 
tliat we bavij aright to roncliult*, 
th it tl.i-: great luastodon, or animal 
of the Ohm, did init surpass the 
rh'ph.iiit 111 hi'iglit, but vas u 
htlio lonmT 111 piopnriiou; its 
JiMibif r.’ther thicker; and its belly 
.siiMllri. It seems to have very 
nmeh reaeniided the elephant in 
its tu.sks, anti iiiduetl iu the whole 
of 1 1 4 o.'iteology ; and italo) apxnMr.s 
to haie had 'a trunk. But, ii*jt- 
witiidiniliug its Tescniblauee to 
the elephant, iu so iiiany particu- 
lar;!, thi* form anti .structure ol the 
Krinder.s are siiliiciently tlirteieut 
from ihf).so of the elephant, to de- 
mand its being placed in a distinct 
gemi.s. From the later discoveries 
respetJtiTig this animal, he is aLso 
inclined to suppose tli.it its food 
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iiiin^L have been .similar to that of 
the hippopotanuis and the boar, 
but prefijrring the roots and fleshy 
p.irfs of vogetablcis; in the search 
of which spei’ies of food it would, 
of course, be led to suidi aoft and 
mir.-.liv spots as he appears tohaiu 
nih.ibited. It does not, however, 
appear to have been .it all furiiieil 
tor .sv^iiiiniing, or for hung much 
in tlie water.-, like thi' liippopota- 
mus, but mtiMTSeems to haiu been 
entirely a terrestrial animal. 

Tlievi* appear to be thrc'* liiing 
.spei-ii*s of rhnuK'i'ros : 1. That of 
In.lia, .1 uiiironi, with a rugo.so 
coat, and Ml til incisors, sepaiat. d, 
by a space, fioni the gi inner.-. '2. 
That ot the C.ipe, a bicorn, the 
.skill without vuga‘, and liaviu" 
twenty-eight grinders, and no in- 
ci.sots. li. That of Siini.itrn, a 
lueorn. the skin hut slightly rugose, 
thii- tar rest'iiibhup that ot tiin 
C.ipi*, hut h.iving n^dnive teeth 
like that of India. 

'I’he toMi.ll rL'main.s of the rhino 
ccroMli.iie been generally loinid in 
the s.'iiue countries when* the re 
III nil*; of elepli.ints li.ivi' been 
toiiiid ; bsit they do not appe ir to 
h iv<* so generally exciu’d .lUen- 
fiOii; and pi'ih.ip.s but few ot tliOaO 
v.dio disiovi u*d them were able to 
oetermiiu* to wh.it auun.il they he 
longed. Thus a tootii ol lii.s ani 
nial Is. diMcrioed by (!u*iv merely 
as the tooth of .i terrestri.il .lunnal ; 
.iiifl t'le i(*maitiM of this .iiiiiua), 
found m the neighhourho*jd of 
C.iutcrbmy, W'ere supposed to 
hue belonged to the hippopo- 
tamus. 

In ll.irt/iberg, iu tlio principality 
of (irubeuhageii, (^ui*dliml)urg, 
llaTTiisiadt, the border.s of the 
Rhine, Meiitz, Strishoiirg, the 
iirif,hbourhood of (h)lognc, Wc.d- 
pli.ili.i, nuinerou.s p.irts of FiMuee, 
and iu Bcveial p.irls of (ire.iL Iln 
t.nri, h.iv(* tJie reniains of tile rlii- 
noceros been found. ln_ Siberia 
thei.** rem liii.s base been foiuid tu 
coiiMUler.iblo quaiititie.s. J\ilU.s, 
whose rese.in he.s baie been parLi- 
cuhirty dire, {•i*d to this^ part id^ tlie 
W'orld, iiiiidc* the astoulKiiing i!i..eo- 
lery of a complete rhinoceros, 
still covered by its skin, and buried 
in the sand on the borders of tho 
rucr Wiluji, 
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In Germany and Hupgary arc 
caverns containing fossil bones. 
Among tins most remart^able ot 
these, are those of Gaylenreuth, 
on the confutes of llayrcMtth. The 
opening to these, which is aboiir 
seven feet and a half high, is at 
tlic foot of a rock of litnestonc ol 
considerable magnitude, and in its 
eastern side. Immediately beyond 
the opening is a magnitii-ent grotto, 
of almut three hundred feet in 
circumference, which has been 
naturally divided by the iorm of 
the roof into four caves. I'he iirst 
is about twenty-tive feet long and 
wide, and varies in Innght from 
nine to eighteen leet, the roof 
being formed into irregular arches. 
Revond thi.4 is the st:cond ca^e, 
about twenty-eight feet long and 
of nearly the same width and 
height with the roniier. 

A low and very rugged passage, 
the roof of which is formed of 
projecting pieces of rocks, leads to 
the third grotto ; the opening intfi 
which 19 a bole three feet hign and 
four feet wndo. This grotto i.h more 
regular in its form, and is about 
thirty feet in diameter, and nearly 
round: its height from hie to 
six feet. This grotto i.s very richly 
and tantastically adorned by the | 

trying foims of its stalactitie 
hangings. The iloor is also eovered 
W'i^h it Wet and slippery glazing, in 
wJiieli several teetli and jaws 
appear to have bepiihxed. 

Kivim this grotto eoiniiiences the 
descent to the iiifeiior caverns. 
U'ithiii only about iivn or m\ feet 
ail opening in the hoor is seen, 
which is partly vaulted over by a 
projecting piece of rock. The 
descent is about twenty feet ; and 
occasioned to M. Esper and lus 
companions some little fear lest 
tliey should never return, but 
remain to augment the zoolithes 
contained in these terrific mansions. 
This cavern was found to be about 
thirty feet in height, about fifteen, 
feet in width, and nearly circular ; 
the sides, roof, and door, displaying 
the remains of animals, llie rock 
itself is thickly beset with teeth and 
bones, and the floor is covered with a 
loose earth, the evident result of 
animal decomposition, and in which 
numerous bones are imbedded. 
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A gradual descent leads to ano< 
fher grotto, which, with its passage, 
is forty feet in length, and twenty 
feet in height. Its sides and top 
are beautifully adorned with stalac- 
tites. Nearly twenty feet tiirtber 
is a frightful gulf, the opening of 
which IS about fifteen feet in 
diameter ; and, upmi descending 
about twenty feet, another grotto, 
about the same diameter with the 
iormer, but forty feet in height, is 
seen. Here the bones are dis]>orsed 
about ; and the door, which is 
foiiucd of iuiim.il eavlb. has great 
nuiiiheis of them imbedded in it. 
'Hu* bones which <ire here found 
seem to he of difl’erent uuiniala ; 
but ill this, as well us in the former 
caverns, perfect and unbroken 
bon<*8 arc very seldom found. 
Sometimes a tooth is seen project- 
ing from the solid rock, through 
the stalactilic covering, bhowing 
that many of these wonderfiii 
remains may here bo concealed. 
A specimen of this kind, whhdi 1 
possess, from r..iyli*nreuth, is 
rendered particul.iily interesting, 
by the fiist molar tooth of the 
lower jaw, with its enamel quite 
perfect, rising through the stalac- 
titic muss which invests the bone. 
In this caveni the stal.ictites begin 
to be of a larger size, and of a more 
columnar fiinn. 

P.is<<iug on, through a small 
opening in the rock, a small cave, 

I si'veu feet long and live feet high, 
is discovereil ; anotlier small open 
ing, out of which leads to another 
small cave ; from which a sloping 
descent le.ids to a cave twenty-fivo 
feet in height, and about half as 
much in its diameter, in which is a 
truncated columnar stalactiti*, eight 
feet in circumference. 

A narrow and most difficult 
passage, tvventy feet iu length, 
leads from tliis cavern to another, 
five and twenty feet in height, 
which is every where beset with 
teeth, bones, and stalactitie pro- 
jections. This cavern is suddenly 
contracted, so as to form a vestibule 
SIX feet wide, ten long, and nine 
liigh, terminating in an opening 
close to tlic floor, only three feet 
wide and two high, through which 
it is necessary to writhe witli tlio 
body ou tbe ground. This loads 
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ixito a BTiiall cnve, riglit hiab 

and ^vidl‘, wliich is tUa pa^(.ac(‘ 
into a grotto iwcnt>-oiglit lVi*t liigli, 
and about tlirro and forty fort long 
and Avidf. Here tin- prodigious 
quantity of animal fartli. the vast 
uuuibor of teeth, i.iU's, and other 
lioues, and tlie hiMvy grouping of 
the btiil.U'titOH, produced so dismal 
an appearanre, as to lead Esper 
■'o speak of it as a perfect model 
ior a temple for a god of the dead. 
Here hundreds of cart']oad.<« of 
bony remains miglit be removed, 
pockets might be Idled with fossil 
tcelb, and annual earth was found 
to reach to the utmost deptli to 
i^hich they dug. A piece ot stalac- 
tite, being here broken do^^ii, was 
found to contain pieces of bones 
within it, the remnants of whieli 
^tere left imbedded in the roik. 

From this principal cave is a very 
narrow passage, terminating in the 
last cave, which is about six feet 
in width, fifteen in height, and the 
same in length. In this cave were 
no animal remains, and tlie Hour 
was the naked rock. 

'J'hus far only could these natural 
sepulclires be traced ; but there is 
every reason to suppose that these 
aninnti remains were disposed 
through a greater part of this rock. 

\\ hence could this immense 
quantity of the rcmuins of carni- 
vorous auimals have been collected, 
is a question wliieh naturally arises, 
but ilie dilliculty ol answering it 
anpi'ars to bo almost insurinount- 
able. Tlie theory of ISir Richard 
Fhillii's aj))ie.\rs to furnish a clue 
to the ( ausi' of these accunuila- 
lioii.s. 11 «: supposes that w hiie the 
perihelium point progri sses .soiith- 
w'ard, the sea gradua'Iy retires 
from the land, and that tides meet- 
ing at certain points of laud, or 
washing round such points, would 
there accumiiJate enoriiious quan- 
tities of hones and other substauces, 
susceptible of being tiaiisported by 
water ; and in conliniiatiuii ot this 
idea, he appeals to similar circum- 
stances which present themselves 
011 tlie shores of every sea. 

Mr. William Smith, long since, 
pointed out the nreehsity of ascer- 
taining the fossils belonging to each 
particular stratum, and collected for 
the information of others, specimen^ 
205 
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of numerous strata, with some of 
their peculiar fossils. 

W'ith the wish of showing how 
beneficial inquiries may prove when 
thus ronrected, we will endeavour 
to ascertain the proper strata of 
some of the fossils. 

According to the actual observa- 
tions of Mr. Smith, as given by 
Mr. Farey, in his fiencral View of 
the Agriculture and Minerals of 
Derbyshire, vol. i. p. Ill, the 
tollowing are the iippiir strata 
which have been discovered in this 
island, disposed in the order in 
which they occur. 

1. Sand. 

2. Clay , witli septaria. 

3. Sand, with shells, varying in 
thickness and in mixture with 
other substances. 

4. Soft chalk with flinty nodules. 

5. Hard chalk. 

6. Chalk marl. 

7. Aylesbury limestone. 

8. Sand and clay strata, in one of 
w'hich 18 a dark-coJour(‘d shelly 
limestone, called Sussex marble. 

9. Woburn sand, in which is a 
stratum of fullers earth. 

10. A thick clay, called the clunch 
clay. 

11. Bedford limestone. 

12. A thick clay. 

13. Ragstone of Bamack, &c. 

14. Limestone and grey slate of 
Stiinsfield, Colley Water, dec. • 

15. Sand. 

10. Bath free-stone. 

17. Sand and clays. 

18. Maidwell limestone. 

10. Lias clay, containing the blue 
and white Lius limestone. 

20. Sand. 

21. Red innrl. 

Beneath these follow the grit- 
stones and coal shales, and the 
alt(‘rnutiug limestones and toad- 
stones. Farts of these inferior 
strata appear to have been sea 
raised and so denudated of their 
superincumbent strata, by some 
astonishing power, in Detbysnire, 
Staflorusliire, and other adjacent 
counties, as to give the opportunity 
of exaimniiig the out-crop, or 
appearance on the surface, of 
these strata, which were originally 
covered by all the strata which 
have been enumerated above. The 
last discovered, entrocbal limestone 
z 2 



(IIKMISTOY, 


of D.•r^y.shir(•, must ha^« ori^rsnalh 
Ku.i, .lC(■c.T^lJllg to Mv. FarcN’s 
nlalioi., tliv.’e miles prrprmli- 
i-dl.'vlv Ifi'iver tiidu tUo upper part 
t)t t!ie t h 'ik. sh\.ta. 

I'h” f lit r!>i. ha I liineUnne of Dor- 
l)\s'iu-c, . ha\e thoiv autiq'iitv 
Ly tluMT original d*'e’a 
MtiJ ainl by tlie peculiar 

whii’h tlipy LOtitam. 

Aluno tlii-so '*trat.i are thobo of 
tlie alti'iiiaciiig coal shales and 
gnt-toiics , and on these is dis- 
pou-d a str itiiiii of led iii.u'l. l)\er 
this is a ‘■tr.iliini of .sand ; hut 
neither iii this nor the pn** edtiic: 
biratum does it appeal th.it .iiiy 
fo'ssds lja\e h ‘(■’'i noMrcvl. 

Thi‘ lias clay is the next superior 
btratnin, and roiit.iins beds ot Ihiie- 
bf.ni'*, c died the Ijlue and llie 
N\lnf has Innestoae. 

J'iic* fossil > i)l thin btralum .ire 
ex. ee.Ufigly nutiiei'oits, and soeii 
of i'heni .ire again .seen ui soni* of 
the .sipeiior bti.it.i, Imi the i Im* 
i.ictiTs ot tlie greater put aie Mich 
a. t') reint (hei.i out decidedly cs 
pei ”.li ir to til’s .sir itii.’i. 

In tli.s fitr.itien the lossil .shells 
me evceeiiiuglv Tiunu'rous ; parti- 
ei.larly ttiii.voinln ^ mni'diffr, tire- 
hint !f/ln, iiiiitiihtf.', mo 

, 'p. •// dy ///’/' •, /ntio/fffo, bt- 

l> iinni fir, and the large tbwitrjorhi 
(it Ihiiil'c. lu this stratu'u are 
.d SI tumid li'di ot an nnkMowii 
genu-, nirii large .square sc.t 1 e.s, 
.Mid .u • ei d .spui ies ol 
I fft r'ff, A.C. 

I':im‘'.!i.i<ely aboi e this stratum is 
a bill" marl-stone, calle I the Maid- 
M(dl llioestoue, M ith the lo.Si>il-: of 
ivlnch ne are uiiacqu.iinb'd. Nor 
arc Mc .ihJe to speak with more 
infanuatioii of a great uuniber and 
t!nc\ne..s oi sands and clay.s which 
lie ovi r tin; Maidwell iiinestonc. 

To thfae aueceeil the Bath tree- 
stone strata, which may hi? tr.wed 
in their range through the i'-land. 
The upper part i.s a white or 
light grey liine.stoni- ; beneath 
v,bich >.i the oolite, or roestone, 
and under this a cou^ulei.Jde 
thitiIcnesK of very light coloured 
free- -tone, then .sand and cl.iys, 
and a frci;-.storje of various hues of 
yellow and red. 

The fossils of tliis strata are I 
riiielly bivalve shells, of which 
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generally only the ca.sts or tiio 
impres.sions leinaiu. 

/tbon> thcbP IS a sand stratum, 
ai'fl 111 this is the liine.stone and 
gies slate .stril.i oi Siijusli'-ld, 
Cidiev IVeaton, Chippeiihani, tVc. 
Ill this stratum, the tltwoufol i. 
///f.i abound, as vi ell as the, 
iixn\ In ti'ni/nfic. lu this stiMta .ire 
al-.o tound j' /tnifu*, cn ncfnlit i , 
a. id the //tff./i'.' w 7 oifs/ir. Hut the 
lo’.sils winch .lie here most.ibuiidant 
are the /o>/oa/£'iC, .nid othei part of 
tlie p.ilate*> and the teeth oi hslie.s. 

0*1 these .straL* lies the i.ig-stoue, 
winch h IS bee’i 4 •ulpIl>^e<l lor most 
of tin* 'incu'nt w»dl-prcser-,e<i 
■ uildnigs in the c.i .te.M p irt of tho 
isl.iiid. This stone is tornied of 
small hi\ .lives, clnefly m/i///i»^/.*rtt. 

Vho'.e this is .1 thick «-b.\, on 
which IS the Ue.iestoiie called the 
Bedlard Innotone ; lU x.'li;. li are 
found .small srypbtftr. In It 
osfmta:, pt rlt/tUa:, niiniife t ri'fti 
fnlifiP, ynnuitce, .i few 
the uiuoimnonly m.irked l>i>alM’, 
and v.irious other sin Us*. 

Jmmediati ly o\ i r rncs li a stratum 
of clay calleil rlimcli day, irom the 
beds of clucu'ii, a bott i halk like 
stone, which is found towards the. 
top of it. AitmnmiiiC, largi* ifn/j/btftr, 
hrivmnlta', aii.l i.iuoin bualvc , 
are found m tins stratum. 

Above this Is the Wolmni sand, 
containing in its lower pait.s fr.ig 
mi'nt.s of .silic-ihed wood. To (his 
Micci*ed hever.il sand .strat.i and 
cla>.«!, anil in one of thesi* a thni 
liedtif the ‘■.hrlly linn*., (one, c.illed 
Sussex marble. Aljo\e this is the 
-Vylesbury braestone ei)nt.iiiiiiig 
l.irge fimiHoni'ie, ffruphifa', Jkc. 

Over this js vliaposed the eh.'ilk 
marl. The lower or hud chalk 
rests on the chalk ni.irl, and 
.icquircs in dilferent parts ditrerent 
degrees of hivdness, forming in 
soiiif places a v/hite free-stone, and 
111 otlier.H a softer treestone. Tliii 
str.itiim aflbrds striking inslauce .4 
of the faet, lir^t noticed by Mr. 
•Smith, of certain oigauic remains 
being peeiiliar to, and only found 
lodged III, particular .strata. 'I'ho 
chief fos.sil 4 which are found in thi» 
htratuiii aru umniontto' of a tolera- 
bly large si^ii ; <aul a smaller spe- 
cies of an oval lonn, ditlereutfrom 
thosu found la any other strata, 
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Tinmrt'idtfly on fliis f.h’at':m is 
plat-cd th.it of thp ch.ilk, roo- 
t.llllll!;' i llC'X in (ll«' jtflf • ol ITUl 
\Mtli nitorji!) c.l ,‘m\ i .r-^c, 

iiiti V .;u I- <‘t', and in - ikhIoUs 
of b: rk llifit. 'J’ho tossil.H ol tlu'. 

flifU-r 111 <1 A ('IV loin, r’-cabb' 
(I'-.'.rcf Ihj'o tliiKsi- Ol .i!l IhoinforiDr 

.‘'ll it.i. 

(* i tliM rbalk is dopooili.d a 
Tin ‘'v stritu”! (f nl'itii 'and, oaoi* 
whicb H a sand ot .* d.iikcr o 
and Tbi.s a thin ffr.ili, 

ov ('f mail, s> 1 il‘Hs, sai.iI- 

.sTono, co.tisc III. 1C .*1(1110, fi*:i"Tnc‘Uts 
of .‘•hclb*, pcbl'b'f , &(•. 

draw < tlio foJIoAA'bigf 
dci'nrtcnis : Thai- th'*sc didcreiit 
lio'ics .\ro burled almost f\“:-v 
Aviicrc, in rcarly .s.milar beds : thoy 
, in* often blcnib'd Avitb fuimo otlun* 
•iriiia ils icsciiibhtig; those of the 
presen l day. 

'i'KVt tlmso beds are {Generally 
loose, i'iMpt .sandy or marly ; and 
.ilways iieijrhbouriiis, more or less, 
to the surt.ieo. 

'r.iat Jtis theTefoTO probable, that 
tlie.'ie bones have been eiiAeloped 
liy tlu* last, or by one of tiie last, 

( atasti'ophes of this j'lobe. 

'J'liat in u jfre it immlier of pi n es 
they are a.'eonifianied by the aceti- 
in>tl..te(l remains ot niamu* aniui.ils ; 
liul ill some pl.iee? , Airliich ere lesj 
nenieious, tlui.* are none of tbe“’e 
lemains; sometimes the >.iud or 
111 irl, Avlnch coier*. tlieiii, euntiuiis 
eiilv lie*li w.iter oliells. 

'Unit no Avell-anthentieated ac- 
rennl provi’s tint theyliiue been 
eo\ered by leipdirbeds of stone, 
filiev'. AAitli .‘‘ea .siielis ; .ind, coiise 
({neiitly, tii.it tlie sea ha** remained 
on them, uiuh.s( orbed, for a long 
period. 

Tit. it tin’ eateslropln* Avhicli co- 
A'ered ibi'iii Aia-, t!u'i< f.ire, .i great, 
Init tr.niKii'nt, iinriil.itioii ol tbe.sei. 

Th i1 tins ininid item did iiotri.se 
aljOAi* the high nioiiiitaiiis ; for w'c 
lind no .iiialogoiO' deposits eoAoring 
the bones, nor are t.be bones them- 
selves tlmre met with, not e\en in 
the liigh valley-s, unless ni bomc of 
the wanner parts ol Amerien. 

That these bones are neither 
rolled nor joined in a skeleton, but 
.scattered, and in part fractured. 
'J'liey have not ilien been brought 
from afar by iumidatioo, but found 
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bv it in places wlirro it has cover 
ed them, ns uiiglit be expected, if 
:l:e aiiiTual.i to v.'hjch they belonged 
bad dwelt in these places, and had 
there MiceessiAcdy dieil. 

Tii.it before thi.s cat.it troplie,thc.so 
ai'imal-i liAcd, Iherelore, m the 
elnu'te.s in ai Inch Ave noAV dig up 
llieir bnni's : jt Ava*. th'i> oat.Astrophc 
will, h d{'.stroyed them there; and, 
a* Aie no loiigiT hrid tlierii, it i.s 
eiiJent that it has annihilated 
*hose sjiecies. The northern parts 
of the globe, tlierefore, nourished 
formerly spei ies belonging to iho 
geniij c’ieplMiit, hippopotamus, rhi- 
nerero.s, aiidtapn, as well aa to 
mastodim, genera of whic'h the four 
hrnt liave no |(iiif'ev .iny .•species 
ex.stnig, exceiJt iii the toirid zone ; 
and, ot the la^t, none in any part. 

In 1821, nil a.sse'mbhige of fo.ssil 
teeth and hones, ol eleph.int, rhino- 
e'To.», hippopDt.nniis, bear, tiger, 
hyien.i, and sixieen other animals, 
were duscoieied ni aciiAC* at Kirk.- 
daJ(*, in Yorkshire. The.sc! have 
been severally de.scribed and illus- 
trat(‘d by Professor Jiuckland, in 
the Plnl'isophical Tr}uisaction.s; and 
the diacovery may bt* regiirdcd as 
one of the luoit nitcrestuig of mo- 
dern times. 

Jt .seems evident from the plain 
language of n.iture and observation, 
tiiat the sea has more than ouc» 
oveilJoAM'd the bind at periods very 
disbinr, and t'l account fur these 
siicce.s>»ive flood.**. Sir Richard Phil- 
lips ha.-T published an explanation, 
gMiAvnig out of Ins theory of mat- 
ter and motion, lie ascrincs the 
elliptical orbit ol the earth to its own 
varied reaction, and this variation 
ho as( ribes to the varied action of the 
wateis III the northern and southern 
hemispheri c. W hen the ai,tion is 
gre.ite.st, Itie h'A it or dist.niee is 
shortened, us Avheii the sun passing* 
through the southern signs, and is 
vertical over the gicat masses of 
waters in Ihu soutlieru heuiisplicre; 
and lire versa, the distance ot 
lever i.s lengthened, a.s the sun 
passes vertical over the narrower 
seas, under the northern tropic. 
Ihe waters however, by increased 
action, enlarge their own bods, 
hence the pointed form of S. Africa 
and America, and hence they will 
progressively aitceiid iuto thi) 
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northern hemisphere, anil carry the 
perihelium points from Capricorn, 
■where it now is to Cancer. Tins 
lieiioil IS ))^lowll b> observation to 
be 10,4 ;jU years, and it was last m 
Cancer 10,450 years a}**). When Uie 
waters of tlie norlaei n heiiusphere 
were equal to those now m the 
aoullierii; and all the norrhkru con- 
tinents were coveied ■with sea for 
several thousand years, while tlie 
penheliuni point was uiuvmg 
tbrough the uorl hern signs. Hence 
the perihelion began to pas^ south, 
-about 0000 jears ,igo, and llie dry 
laud bcigau to appear in these 
northern parellels, the ocean eii 
largmg its bod to the southward; 
andexery 20,000 ^eais, the same 
phenomena leturn. Such is Su- 
it. IMnllipe’s theory of the recurring 
siib'iuersioiis of the land, and the 
discovery of tropical remains, with- 
out the latitude of the present tro- 
pica, he ascribes to the increased 
parallelism of the e*iriirs rotation 
with the jil.mo ot its orbit, the 
measure ol which is di-tenuined, 
and he conceives the axis of the 
earth may once have been far 
more inchued than at present; a 
« ucuiiistanre W'hieh would render 
the I li lupe of the pcrilieinim still 
more opCM.ittve, and would change 
the cliiaaU's ol cviry parcUel. 

'lilt 1C does Mot appear, sajs M. 
Jlnadii, to he any essential or 
CMistaiit dilfeu lice of species iu 
tile lii.-'Sil ahells louiid lU the Sub- 
Api'uiiuio Hills, either in regdurd 
to the greater or less depth ot tlie 
strata iu which they are found, 
or the niiiteiials of which the 
.‘•tr.ita are composed. They are 
not scattcri'd toiitusedly through 
the diric;reiit beds, but olteii appear 
to be djstjibuted in families and 
distinct sjn-cies : that distribution, 
however, has no correspondence 
with the situation ol tlie beds. 
Not only the shells which are touud 
in till! present sea, but those ol 
wlncli tlie prototy pe.s arc unknown, 
the indigenous, as well us the ex- 
otic, are found both m the marl 
and in tlic sand that lies over it. 
There are perhaps some excep- 
tions, some shells winch belong 
more partciularly to the sand ; but 
t^-y -are not such as to warrant 
general deduction, AU the 


tertiary deposits do not contain 
shells, there being exteaisive tracts 
where they are eitlier wholly 
■Wanting, or are only to be traced 
by some scattered vestiges, although 
the materials composing those dis- 
tiicts are the same us those beds 
which contain tlie fossil shells in 
gieatest abundance. 

There is, in general, a great ana- 
logy betw ecu the fossil shells loinid 
in dilfcreut parts of Italy. The 
same species arc found lu Pied- 
mont, in the territories ot Pluieu- 
tia mid hologna, in Komagua, 
Tuscany and Pughs, and even in 
Calabria, as is show ii by the w ork 
of IScilla. It IS also remarkable, 
tliat some particular shells, the 
originals ol which are unknown, 
are coiumou lu several places lor 
di-staut from each other. 

Ihe fossil shells of tlie Sub-Apen- 
inues may be divided into two ge- 
neral classes, the one comprehend- 
ing the shells that are still lound 
in the sea, the other comprehend- 
ing those whose prototypes are un- 
known. The hrst ot these classes 
may be farther subdivided, by dis- 
tinguishing the species found in 
the Aiiiatic and MeUiterraneun 
from tliose which belong to distant 
seas. The number of the indigen- 
ous shells is veiy considerable ; and 
there are uituiy examples of those 
which have lieeii described by 
naturalists as peculiar to the 
Astatic, African and Americuii seas. 
Among the most remarkable of 
these, are the biUUt ^ficuA of the 
Indian uud American ocean, the 
buccinum plwulum ot Jamaica, the 
tui'bo imbricatiis ot the At .latie, 
the murtM ratnosux of ihe Ked sea 
and Persian gulpli, and the mutcj: 
iitu'a.yiA of the eousls ot Aincu. 

That there are iuiiuinertihle in- 
stances of the existence of fossil 
orgatii/.ed bodies in such situations 
as mcoutestably prove that the 
surtace ot the 'earrli has uiiderguiui 
the most extraordinary changes, 
every geologist iidmils ; but Al. 
Brocchi shows, that soiue geologists 
have been rather hasty in tlieir 
conclusions with respect to many 
of those fossil shells which W'ero 
said to belong to climates fax dis- 
tant from that where they are 
found. 
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We learn from the Mrork of Olivi, 
that many of the shells 'which were 
roiisidered Hs belonging exclusively 
to the Asiatic and American seas, 
are found in the Adriatic ; and 
llenieri has discovered twice as 
many species as were known to 
his predecessor. 

Ill the cat.iloguc which Ijamark 
has given of the fossil shells that 
have been found in the neighbour- 
hood ol Pans, there are about tive 
hundred species ; and it is wonder 
fnt how tew of tliera resemble 
those found in the Sub-Apennine 
Kills, and how many genera there 
are among them, wholly unknown 
in ItaU. Hut the most ri'niark- 
able dillereiici* in the fossil shells 
of the two I'ountries, is in those of 
which the prototypes are unknow'n. 
I'liesc greatly predominate in 
Franecj and, with a few excep- 
tions, are wholly different from 
those which exist in Italy. In the 
1 itter country, many species are 
wanting which arc common in the 
neighbourhood of Paris ; and many 
occur ill Italy that have not been 
found there. There are, moreover, 
many shells of constant occurrence ; 
in the marl, and which are now , 
common in the Adriatic and IMedi* j 
terrani'sn seas, that do not appear 
to have been met with by Lamark. 

Hesides tliest* vast collections of 
fossil shells, the remains of many 
other tribes of marine animals, are 
found 111 the Sub-Apennine Hills, 
'fhe most remarkable of these are 
the remains of great whales, not 
only in separate bones, but in en- 
tire skeletons. They have been 
found ill various parts of Tuscany, 
in the territory of Bologna, in 
IMedmont, and in the ucighbour- 
bood of Poltre, a country situated 
about 1200 feet above the level of 
the sea. Menr Castell’ Arquato in 
the territory of Placentia, a skele- 
ton was found nearly entire, mca- 
Muring 21 feet in length. All the 
bones were in their natural situa- 
tion, and liad undergone no otliur 
change than the loss of the animal 
gluten. Besides this skeleton, 
there were found a part of one 
still larger, and many detached 
vertebriB, ribs and {aw -bones of the 
same animal. There was also 
found in the samu iicighbourhoodi 
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the skeleton of a dolphin six feet 
long, a part ot another skeleton 
belonging to an animal of the same 
tribe, and the jaw bone of a dol- 
phin quite petrified, containing the 
greater part of tht* teeth, with 
their natural enamel preserved. 

All these animal remaius, and 
others of the same sort, which have 
been dug up in various parts of 
Italy, are found in the blue marl. 
Sonic of the bones found in the 
territory of Placentia, and the por- 
t.on of the wliale’s jaw-bone found 
in Valdamo Inferiore, which is in 
the Museum of Florence, are en- 
crusti^d w'ith oyster-shells, which 
must h.ive lived and grown upon 
them. So that it is quite evident, 
as M. Brocclii remarks, that these 
skeletons must have remained as 
such, for a considerable time at the 
bottom of the sea, and that they 
cannot he considered as thf' remains 
of animals carried by some sudden 
inundation to the places where 
they were dug up. 

However striking the occurrence 
of those bones, in such situatione, 
may be. it is still more extraordi- 
nary to find, in the same places, 
the remains of those great land 
animals that now inhabit the torrid 
zone. 

Among all the phenomena of 
geology, there is none more won- 
derful than this, or one more 
worthy of deep reflection ; noi is 
there any fact whicli is more puz- 
zling to the ingenuity of natural- 
ists, who bewilder themselves in a 
labyrinth of conji-cture, how the 
elephant, rhinoceros, and the hip- 
popotriinuM, should be found buried 
m our climates. Thf* multitude of 
these skeletons renders the fact 
still more surprising. Targioui cal- 
culates the number of elephants* 
bones that had been dug up in VaJ- 
dariio Superiore in his time, equal 
to those of twenty individuals ; 
and this number has been so much 
auj^nentod by siib.-equeui: disco- 
veries, that the district may be 
considered as a vast cemetery of 
these gigantic animals. It was as- 
certained that, before the peasants 
I of the neighbourhQod thought of 
preserving these bones for the sake 
I of selling them to the curious, 
I some of Uicm had becu in the habit 
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of snrroimdinR llioir panlni-i with 
p.ili'.iiif*. of the’ tihiiv and thiflth- 
hfjiu"- of ;lii* o]r)jli.Mit. Ono of 
till* jMi "(Ills who ail- ill tt i* h.d»it 
ol iiiliin" If-r fill M- hoiu-'. as- 
tro- t 1 ill.- hill ot l’or'""i lvos--o, 
V !i rr, aii-t r ’..uiiif- r* ooM-d the 
i-.oih lu iiiiir Ol n\i- pl.ui-s, h*- 
tou'id :i l.iT'jr t‘li-i;h.nit’s to^k . 
fio’.n ihciicr Ik* ei-ciit to the t'olK- 
«'i-. h .Strc-i.-o«M, a-i(l -a ilh tli. s iirir 
i.ii I ilj h*. do-; 111' '* l*ni;r ,i-iidri, 
AMili -.foni- of till- )>oiM-s ol flu- ora- 
riCiii, .Mill two lu-I,-i--oMr ol wliith 
v.as ii..,,.! ii\i. iVi-t hill-:, aud loulit 
iiii , - 111 its £,i<'.iu I'Kinietri . in 
Ail'd rro Si pi I'n i* , fin.-> .'i-iu fiml 
1 n.’i Ml ■'I'.c- iliji.i't t-ros, t'.io hir»i'o- 
1 or. iMij'i. 'tan’s li'iiii-', hoiu-s 
si 111 li,- fli ot till- -loastodoptoii, and 
or.irr h. ri.i\ o- on su un.ds, s\hii-h 
Si't-m f-» I'l-loj’ii to till’ hoi-e and 
Ihoix. j;,, v.i>ttiUt thcM* 

rcjo.ijii-i ,1 !' iou'.id 'll till- 
alimd. IK'*, M rli.iT o’l lor right 
i' in', -.1 t'-ic A'.iio, 1,1 1'., rrn h’igliuo, 
('ll 'M liiM'K M .'ii'd S.Mi (iioianiii, 
Jiiid tiifUi li ii.K I lo to Montauuio , 
tViii'i nh'iKi' A\i'i— oiitained the 
I'll. 1 1 ’p.'/rof t^JO'i that .iro in tin- 
It'i'.al .\Ii"-riiri\ <<J I' h-riTcr, iii that 
of lh-i..i," '1 .n/ioiji, and those 

i't I- n iiur h +11“ M ' a'h i»M<i \ aldar- 
ill ‘-I (.1 i iphi',', 'A ho ire in possi's- 
.'i-Mi 1-1 a iirs lioe -i-ni's, rollei ted 
eliK il\ I \ tin- h'.i'ie ^tolinuri, a 
iiiniik 111 \ ,illi lolinauK 

'Jln-,e reiiiain'i aie not ronfin^-d 
to \ Mil, 111,0 iiMi to 'i’n..e:m\, hut 
a«e toimd in dillereiit places on 
I'ofh ‘ide.s of till- .\f7eni.ines, Irom 
Janii'MiaU to l'af<»hii.i. .M. liroi chi 
give., a list ot the nio.'t riin-irkable 
phici - where tlu'v J'.ive heeu 
loiii.d, di-t’iiguishiiig the diH'ereut 
spiCK’-i Id .niimdl.s. He enimie 
ratei foUy-.sj\ sperinn ns of the 
hoiie.s of elepl; mt I, found in ditlei- 
ent .s.tiia'ioijs— in I'ii'diiiont near 
Veron:i--iTi the teirilovies ol 
Toitoua, IMfUeiitia and Uologna- 
in Piigliii, 1ta.s’.lir ata, and (hil.ibria 
— in the Tieigl-.liourliood of l*o7,/.uoli 
near >i,inles — twelve dilTerrnt 
plai’fs ne.ir Jlome — near \iterbo, 
Todi, Perugifi and Cortona— in 
Aaldamo Superiorc .ind Inferiorc, 
ne.ir Leghorn — and also at Palermo 
in Sicily, whicli last country ap- 
pears to ahoi.nd in fossil bones. 
On one o'-casiou, there was found 


in the neijrhbi'urhood of Ilonie, the 
entile skeleton of an elephant; 
•'Tit i+ waA nnfertuoatelv destroved 
the vvorknii-u. Ho de. cnlies 
J:lti-en speennen.s of iheniadmlon 
to.v f'-niid m di Here lit parts ef Pied- 
mont and L.imhiiTdy, ii’ul on both 
Mills I f tie- -lpeiuiiiic.-j, but net 
l.'rtl'er 'O'ltii than Peiugi.i. At 
('.lit- ir Vroii.i+o, there vva.-, found 
the gie.-'i r part of the skeleton of 
.1 rliiiiocev.is ; iiud i'\ \ .ihJamo 
Sun* -I'M-, .-Md the Territ'iry of 
1*1 lap..', dit'--ienr Iione.-i oJ Ihu 
•'line animil. in '..ildaino Siipe- 
ii'‘r('. in Pir-du’oiit, .I’lil in :he 
n* i^h!jourlio -I of Vcron.i, rom.in-'S 
oi t'u' hii'Moj-i-t.riiiis hail been 
diii; lip ; .iiid M.iiiv speciini n.s of 
(he head an-l l-orus of the iirii*. 
h ive been l-nmil in the tevnrorie.'i of 
Aeron:-, Pavi.i, .dien-i, in 'lie M.irca 
lU Anioi-.v, and near Ibnue. A 
head ot the Iri-h il's v, a.s f iinid ni 
Oitiepo Pavese, ii'iolhi-r in the 
vi'-inity of Voplier.i, ,ivd a th-id 
lu-ur Lodi YmliJo on the haiiks of 
the J.,a 7 nhro. 

The hone? of .ill thm* fini’.i.,ils 
are fo.md, in n-m riil, a fev/ lei t 
below the oi.ifiice; .md the soil m 
V' li ill tie V .ire buried is coTninonly 
a M-iiov, .-.and, gencr.iliy tale..r'>- 
in- , but snmetiiues al!a'i.st \cholly 
Mlu‘-nu 8 . Ol tins hut ile.si;rij>tuja 
i-. r.he ''Oil in many parts of \ al 
darno Superiorc, which doei not 
elli-ii <'.«:ce with acid.s, and i.s eoju 
po.sed of gr.iin.s of ijuai f/. .md .si .lU s 
ot Tuira, nuxed wiin a reddish jcl 
low nxiile ot iron. \\ hen it is not 
agglutinated, it is i ailed Mu/Miut 
l>y the inh.iljit.mls : an-l when, .-.a 
i.s oftc-n the case, it is i-on-.olid.ited, 
they call it IkJo. The elepli.int’a 
tusJe loiind by Oanali near Pirugia, 
w.i.s in a (leld rovi-n.U vi ith roundt-il 
pehoh , ; .ind th.it nui.iioncd by 
Ihu ' ir, as hav i.ig been dug up ue.ir 
Koine III hi.s time (!.wn), appears 
to^ have been discovered in the 
midst of co.arse gravel. These fo.s 
sil renuiii'is of laud aniuials are not 
confined to the sand and gravel 
Alone, but are .ilso sonietimi's 
found in the blue marl when it oc- 
cupies the surface, and i.s n-)t co- 
vered by other deposits. There 
are instanecs of this in Valdarno 
itself, on the Colic degli Sterconi, 
where a part of the head of an cle - 
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phiiiit and othrr rriaaius wcrt» duir 
out. 'I'lu: tu.sk ul Jnlvtdtri, 
iK'.ir Ji hi. was iii a soil c#l tlu- Siimt* 
M»rt, ii.H V, {-n as tlu- jawl oiu- ot tuu 
1 iouud |jy ‘‘.uuili u« tin.* 

Tcintorv of I'c rugi i. Oju* ot thi* 
■vrrtrlji .• of thf sk.fli itm «)f tho rhi- 
iioct'ios lound .If ('.‘.stfll’ Arqu.ilo 
>\as lu Ihi- marl, A\ InU* .ill llu* otiu r 
}. vtTC ill tiK’ silirco-taluacous 
fcami lyiiJi.; o\or it. 

It is .1 very envious cii'cimistimco, 
and oueoi ( ousidfr.ibli' imfiorttiiK e 
111 dll' phv.sital history ot the eouu- 
tr^ roiiiiil liojuo, that honi-s ol the 
rlephaut li.i\e I oeii iouiid there, 
iiuhedded .it the iU*pth of tuenly 
fiu't, in the \ olc.iine. lulo. 

Fortis, in lu.s .Uci/.o/rt's sur fJ 
has .s.ud, tliiit die tusk 
el an ek-ph.iiit was heiiii out of a 
hed of stone of .iin ient formation, 
containiiift exotic nuinne renunns, 
found near Leghorn. Fi om this 
descriptum one miglit suppose, 
th. It w.is a .solid limestone, similar 
to that ot the Apennines; but M. 
Jiroii'lii iiifoniis us, tluit this stone 
is a ealrareouM tiifo, ot a ceiinl.ir 
ti'xlure, IjiiMTig grams oi sand of 
diileuuit .si/es inihodded in it; and 
tlie shells it coiitaios .ire so broken, 
tliat it is hiipos.sihle to say to what 
.spene‘1 they belong. There is a 
coiusidcicdile Led of it, wluili is 
p.iitly va.shed by the wa\eH ol the 
and it is giadu.dly lucreasiiig 
in I'Xtiiit, hy the agglutination ol 
the grams ol saud b> a ealcarcuus 
eeiiieiit. Thi.s is evidently a rock, 
Avhieli liar been lormed in the same 
iiiaiiner a.s that on tlie shore of 
(lu.id.doupe, in whirli the human 
.skeleton \% as louiid ; hut Irum M. 
Jlroeela's account of the rock near 
Leghoin, that of kluadaloupe 
is of a much more consolidated 
texture. 

\Ve have already inenlioued, 
that .some of llie whale's hones 
found in the territory of I’l.ieeiitia, 
and in \ .iUlariiu, were euerusted 
with oyster-shells ; but it is still 
more remarkable, that some of the 
elephant’.a Imiies dug up in Valdar 
IK’, and ill the territory of l*Ja- 
ei'iitia, liave also been fomid 
< overed with the sutne slieils, and 
adhering to them ."o hr'i.ly, that 
they could not he detached without 
brCiikiiig the hone. All the more 
ilol 


proTiiinent p.art.s of these bones, 
such a.s must have been broken 
liad they been brought to their 
pre.seut situations Irum a di.stdnce, 
rt.re in the highest state of pre- 
servation ; nor have any hones 
hi en louiid having the slightest 
appearance of having been worn 
by .ittiition. 

Among ail the fossil bones that 
have been found m diflerent parts 
ot ILily, there are very lew which 
can, with any degn-e of certainty, 
be relevrcd to carnivorous laud 
.niirpals. in the niuseuiii of I'lo- 
rente, tbere is a portion of a .piw- 
bom* vvilh three teeth, vvliich ap. 
pears to liav e belonged to an animal 
ot this cLis.s ; and there .ire some 
bones i.inl teelh, in the eollectjoim 
of 'I'.irgioui and 'iaitini, wliieli Cu- 
vier iun.sidered .is belonging to the 
bear. All the-^e weie found lu 
VahUimo. We have also in this 
work a faitlier conliruiatmu of the 
extraordiiiur^ fact, 
most nii})(>rtant that has >it been 
e.stabii.thed by the leseartbes of 
the geologist, that in all the tol- 
ieetious ot lo*^sll bi noJ that have 
been discovered in vaiiou . p.irts of 
the vvoild, ev eii an'ong...l the gravel 
sratle'.ed on the siirtai e dui iiig the 
last of the iniumn ral.le ihangea 
which the cn/sL ol the earth h.is 
undergoni*. not a trace ol the 
exisUnce of man has bi eii disco- 
V ered. 

FKANKIN C F NkSK is the product 
of the juuiperus lycia. See Oni- 

JlA M' VI . 

F« E F/Z J N G . The act of .i liquid 
beroming solid from the uhsliacuou 
ot colonc. 

FilFNCH llKllllIES. The fruit 
of the rh.imnus intectornis, called 
by the French g/Y//Wf.v ti' \i ifi/nw. 
They give a pietty good yellow 
colour, but void of perir.jiieiu y . 
When used for ilying, the iloth i.t 
jirepaied in tlie same maiitier as 
lor weld. 

FUIKSLANI) CllEEN. Amino- 
niaco-niunate of coxoper, the s.inu) 
with Jirunswiek green. 

FiiriT. The maleriils of ghasu 
are hrst mixed together, and then 
expusi'd to caliinutioii by a degree 
ot heat not sulhcieiit to melt them, 
'llie lu.iss is then called iVitt. 
I’lllliiS OF N L1;BTA15LES. 
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Fruits in the orf?ani/ation of their 
^oft parts, approach to the nature 
of bulbs. They rnntaiii much 
nnuri^hiiient laid up in their cells, 
lor tin* use of the embryo plant. 
Aliicilaite, sii(;ar, and starch, are 
olten tound coinbint-d witli vegeta- 
ble acids. Hence they arc botli 
palatable and uiitrilivi*. 

The value of fruits for fermenta- 
tion, may lie juclpfi'd of from the 
specihc gravity ot thetr expressed 
juices. The best cider ainl perry 
are made from those apples and 
p«‘ars that afford tin densest 
.luices ; and a comparison between 
fruits niaj' be made •with tolerable 
accuracy, by pluiif^ing tlicm toge- 
ther into a saturated solution oi 
aalt, 01 .1 strong soliitiuu ot sugar; 
those that sink deepest will afford 
tin richest luice. 

FHMGJNOtS. Vapom-s which 
possess the pr»)perty of smoke ; 
nameU, opacity, and the dtsposL- 
tion to applv tluuiselves to sur- 
rounding bodies in the form of a 
dark eidoured pouder. 

rrLLl'jRS K'MITH is of impor- 
tant use in the manulacturc of 
woollen cloth, from its possessing 
tlie property of ahsorbiug grease; 
by wliicli nu'.niih, when the cloth is 
washed, it is Irei'd from the grease, 
which wjw nec<-sjary to prevent it 
fVnin being too much woin by 
fricuoii in the manufacture. The 
he.st is found in Buckinghamshire 
and Surrey. When good, it has a 
greenish, white, or grey colour, 
falls into powder in ivater, and 
communicates to it a milky hue, 
and deposits very little sand, if 
mixed with hot water. It appears 
to melt oil the tongue like butter. 
It is greasy to the touch. Its coii- 
htitueuts are 53 silic.i, 10 alumina, 
1.25 magnesia, 0.50 lime, 0.10 mu- 
riate of soda, 0.75 oxide of iron, 
and 24 water, ilergaiau found 24 
alumina. 

FlI hM INATIXr, AND FULMINA- 
TION. In a variety of chemical 
combinations, it happens, that one 
or more of the principles assume 
the elastic state vvith such rapidity, 
that the stroke against the displaced 
air produces a loud noise, jliis is 
culled fulminatioii, or much mure 
commonly detonation. 

Xho most remarkable instances 
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of expansion by heat with which 
we arc acquainted, are those where 
explosive mixtures are used, and 
where reverberation of the air is 
the consequence. In the explosion 
of these compounds (which are of 
various lunda), the simple sub- 
stances of which they are com- 
posed arc either resolved into their 
primary states, or they immediately 
enter into combmination with other 
substances, which, like tliemseives, 
have just been liberated. In mo.st 
cases, they not onl^ assume, but 
retain the elastic torm. The ex- 
plosion of the«c bodies is doubtless 
owing to their combination witli 
heat : hut whetht'r the beat has 
beim latent in themselves, or whe- 
ther they are capacitated, by a 
slight elevation of temperature, 
suddenly to rub the surrounding 
atmosphere of its heat, is not 
known. 

It is remarkable that nitrogen is 
a component part of most explo- 
sive mixtures. Explosion, or the 
reverberation of air, is merely a 
consequence of their sudden ex- 
pansion, or assumption of the elas- 
tic form. 

The general causes of explosion 
in the following experiments, are 
heat, mflamiaation, friction orper- 
cu.s!iiou, and mixture. 

Fulminating gold, and fulmi- 
nating powder, are the moat com- 
mon substances of this kind, except 
gunpowder. For the latter of these, 
sec the article OtM'Owncu. Tho 
fulminating powder is made by 
triturating in a warm mortar, three 
parts, by weight, of nitre, two of 
carbonate of potash, and one of 
flow'crs of sulphur. Its effects, 
when fused in a ladle, and then set 
on lire, arc very great. 

If a solution of gold lie precipi- 
tated by ammonia, the product will 
be fulminating gold. Is'ss than a 
grain of this, held over the flame of 
a caudle, explodes with a very 
sharp and loud noise. This preci- 
pitate, separated by filtration, and 
washed, must be dried without 
heat, as it is liable to cxplodo with 
no great increase of temperature ; 
and it must not bo put into a bottle 
closed with a glass stopple, as tho 
fnction of this would expose the 
operator to the same danger* 
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Fulminating silver may be made 
by precipitating a solution of ni- 
trate of silver by lime 'water, 
drying the precipitate by exposure 
to the air in two or three days, and 
pouring on it liquid ammonia. 
When it is thus converted into a 
black powder tlie liquid must be 
poured off, find the po-wder left to 
dry in the inr. It detonates with 
the gentlest lieat, or even with the 
slightest friction, so tliat it must 
not be removed Iroin the vessel in 
which it is made. If a drop of 
water fall upon it, the percussion 
will cause it to exjilode. It was 
discovered by Bcrthullet. 

^ Bruguatelli made a fulminating 
silver by pnwdi-ring a hundred 
grams of nitrate nt silver, putting 
tlie powder into a beer glass, and 
pouring on it flr^t an ounce of ul- 
rohnl, tiien as much concentrated 
nitrous acid. 

'I'he mixture grows hot and boils, 
and an (dher is formed which is 
changed into gas. By degrees the 
liquor becomes milky' and opaque, 
and is liiK'd wutli small white 
clouds. When all the grey powder 
li.is taken this form, distilled water 
must be added niiinedidtely to stop 
the i‘bul1ition, and to prevent tlu* 
matt<>r troni being ri'dissolved and 
becoming a mere solution of sil 
vor. The white precipitate is then 
to be collected on a filter and 
dried. The force of this powder 
is very great, far exceeding fultui- 
natiug mercury. A single gr.im 
placed on a lighted coal makes 
a deafening report. The same will 
happen it the electric spark be 
unule to pass through it. 

To form fulnanutiiig mercury, a 
hundred gr.uiis are to be dissolved 
with heat in an ounce and a half, 
by measure, of nitric .icid. When 
the solution is cold, it is to be 
poured on two ounce measure of 
alcohol, and lieat applii'd till an 
effervetiCcnj'C takes place. When a 
precipitate is thrown down, it must 
be collected in a filter, washed, 
and i.ricd by a gentle heat. It 
detonates with little heat or 
friction. 

Detonating silver explodes by 
contact with nitric acid. Throw 2 
grains of detonating silver into a 
gallipot, containing 1 drachm of 
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nitric acid ; explosion and inilanu 
mation will take place, and the 
acid will be thrown about. 

Fulminating eupper is thus 
made : — Dissolve some pure copper 
in diluted nitric acid, and pour into 
it some liquid ammonia aa long .is 
a precipibite falls down. Pour 
the solution into an t'vapor.iling 
dish, and expose it to u temper.L- 
turo of 200° until the precipitate 
i3 merely in a moist state. ]\ow 
plane the dish in a lower tempera- 
ture, until till! powder is quite dry. 
This powder is known by the name 
of fulminating copper. Preservi* 
it in a vnde-niouthed phial, loo.scly 
covered with pajn r. 

It may be made to explode by 
friction : — Put a grain of fulininat 
iug coppe.r, on a hc.irth-stone, and 
rub it with the end of a poke r ; a 
loud explosion will be the couse- 
queuce. 

It also explodes when heated:^ 
Put 2 grams ot tiilminatiug i opper 
on a clean fire-shovel, and hold it 
over the fire ; iii a few seconds it 
will explode with great violence. 

The following is the mode topuj- 
p.ire fulminating pliitinum : — j're. 
pare a solution of nitro-nmnale of 
platinum, uud pour into it liquid 
ammonia, as lung as a precipititc 
falls doivn. Filter the liquid, and 
pour water ov^er the powder on the 
hirer in order to wash it. l*iit fliis 
powder into a small lessel, with a 
solution of pure potass , and givu 
it a boiling be.it, until all the wati r 
has eiapoiated. INjur several 
water.s ovi r tiie reMduuio ni ordir 
to w.ish It well; wli'u the daid 
that comes oil' is ta^teieh«, p..t ilu; 
remaining powder on p.;pv.i, .md 
dry it up by a beat not exceeding 
200<^. The fuliiiiuati.ig platinmu 
thus ubt.viued is of a browiiKdi co- 
lour. Too much should nut be pre 
pared atone time; and it sliouid 
be preserved in the h one vv.iy as 
Uio fulmin.iting gold. 

'Hirec parts of chlor.tti- of potass, 
and one of sulphur, trituraU*d ni 
a metal mortar, cau.^e numerous 
successive detonations. A fi w 
grains placed on uu anvil, and 
struck hy a h^uumer, explode w ith 
great violence, and torrents of 
purple light appear round it. If 
thrown into couceutratc4 sulpUuiic 
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arid, It tnkea five, and burns -with 
U’hite flame, but without noise. 

SU parts of chlorate, one of sul- 
pliur, and one of charcoal, detonate 
by i}ie same means. 

TJie detonations arc nuich louder 
will’ll the mixtures are wrapped 
up m doiihli jjaiKT. 

A fuhninatmg powder, uhiili 
will be quite harmless if tin” 
M'lallest piecaiition he used, iua> 
ea’sily be made from sulphur, '•ub- 
caroonato of potash and saltpetre. 
In the proportions of 1 of the hist, 
!i of the sei Olid, and 3 of the thud. 
Tu t them he intiniatelj mixed 
togethei, ji'.ace a s’io>el on tlie I 
fire, and la^ h.tll .1 te.i-spooiiiul on | 
it, and 111 a liltle ^.hile the mix- 1 
tine will Iiecoiue hniwii, and 'voll I 
explode with r’eit -violiiice and 
iioi-ic. It the sliO\c! he e\i‘iiuned, 
it will ha losniii to he a lutle Ivnt 
by the tarce *d the pfiv.'l.,-* . It a 
Cl']) he phieed over the p»'.'*deT ou 
the .-hoie). It Mill he hlov. u to 
pieci s. The operai ir aui'.^f in this 
iM.-e he ca.itio’.us, aiu' it nu relythe 
j'.oui'er he n-id, le- mu .( not come 
near to hold his 1 m al o\er, lesi 
pel c he hhi\%ii 111 ins hu'O. 

!<’ I M I M 1 Q 1 O K . To p rep'we 
the fuimnj; iiipiui of Uoyli*, nnv 
three parts of‘ Jnsu inUm to poa- 
der I’l tilt* air, tnie oi rau.iate of 
aniMionia, and one of Jlou its i*f su'- 
riiiiir in a mortar, and ilisLil uiili a 
» eut’e l e«it. Tiie >ello\v liipicr 
^«hicU lir*,i eoiiuM o\er, emits tietid 
foiiii s. It IS followed hy a dieper 
coloured iluiduhieh is not tuiniiig. 
.IJu\le’s tinning liquoi is a hidrogu- 
retted sulphuiel ot aiiirnonia. 

The laming iujiior of lahariiiH is 
made hy :io'.ilgiii.i:itiiig tin u 1*^11 
li;nt its weight oi uien-ury', tritii- 
rating this amalg<'..n \v. 41 i an e<[ual 
weight ot corrosive muriate of 
meriury, and distilhiig hy a gentle 
lioa*^. A colourless lliiid at iird 
pahsis OM'r, and after this a thick 
xapour if thrown out at one sinple 
jet, with a sort of explo' ion, m’Iio h 
c’ondi'uses into a fiMiisparentlujiioT 
that emits copious, white heavy 
iierid fumes, on o\posiirc to the 
air. In aelosely .itopreil hoi tie no 
fumcj are perci'ptihiej hut crystiils 
fonn against the top of the bottle, 
as frequently to close the aperture. 
Cudot^s fuming b'quor is obtained 


by distilling equal parts of acetate 
of potash, and arsenions acid, and 
receiving the product into glass 
vessels, kept cool by ice and salt. 
The liquor produced, emits a veiy 
dense, heavy, fix tid, noxious v apoiir, 
•ind inllaiuc.s spouiaueoitsl^ 111 the 
iur 

KNGA’ir.M, the sails formed 
hy the acid .\ad sahiiaUe 

hiiscx. 

1 *T N(,I(; ACID is olitalned from 
the noli tii2< juglaiulis, and other 
fungi. 'i'he> nuist he boiled to 
coagulate tliealhiimeu, then filtered, 
iViipor.iU’d to the iMiirosteni-e of 
.111 I’Xtract, ci.d .icti d 0:1 bv iiiire 
alcohol. It is I f.’ourh'Sb, uiicrys- 
talli/ablc, aiiti ot .1 very sour taste, 
it precipihile-> Jrom the acet.iti* of 
h*ad a uliitc lioiTuhiit liiugate, 
u hi( li I-, sohihlc 111 diNtilied vinegar. 

I*’! M^IN. 'ihss seems to he a 
inodilK ivuai of the \vt.ody hUre. 
ft IS the lle‘>hy part ot nmslirouuis 
di pvived of ever> tlilin; soluble, 
by alcohol and water. 

FI SlJ>lLI'r\. 'IJio propen V hy 
which boiliis assume tlie lliinl 
state. It depends upon the tim- 
perature, .ind home chemists cuii- 
sider it u holutjou ol bodu h in 
caloiic, hut this thei T> involves 
iii.iny disputed j uni*. 

An alloy ot two or larie metals 
is i.iually much i.»eri* lieible than 
the nietalh t.iuen hopar.itely. 

I’M .SIOI\. '1 he act cl fusion. 
Also the state of a tesed body. 

l’]l ST'rl'r. The wood ot Uie ihiis 
rotimis, or \ enus’s .sum.ich, which 
yields .1 line or.ingu colour, but not 
at all dur.ibJe. 

FI STK;, on ^r.I.LOW UOOl). 
TJiis v.ouii, tlie morn tinctuii.i, is 
a ii'itive (it the We-f Indie.. It 
aPoidh nmeti coiouiiue loalter, 
W'hiih lA very p» rni.nieijl. Tin* 
yellow given hy lusti. without r.ny 
nil I'dant is dull, and hrowni.sh, 
hut .stands well. The nUfivlai.ts 
whicii are emidoved wilii vve/d, 
art (.11 it ill a siin.l.u* I’Miiner, and 
hy their nie.ui-j the colour is reir- 
deied more bright and hxi d. As 
it aboui.ds 11101 n with (.olruiring 
matter th.'in weld, a Je^s r.u.i-itity 
will Kuliice. 'The vi'How of titi’iic 
inclines more to orange than that of 
weld* 
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GABBRONIT. ScapoHtP. 

GADOLINITE, is a tiiinoral of a 
black ouluiir, of various shades. It 
coii<iisl<( of 2 j'U silica, 4f*yttiia, 
oxide ot poriuiii, oxide of iron, 

and OdO volatile matter. Jt Is found 
in Sweden. 

GAHMTE, automalitc, or octohc> 
dral coiur.dum. 

GALBANUM, exudes from tlic bu> 
bon f^albaiiuin. This juice comes over 
In masses, composed of white, yellow- 
iOi, biowiiiiili yellow, and brown tears, 
uiieUions to the touch, soltenin< be- 
twixt the tinsels ; of a bitterish, some- 
what uerid, disagreeable taste, and a 
very strong suiell ; generally full of 
bits of stalk*, leaves, seeds, and iither 
loreign inatterii. fialbaniiin contains 
more ot a retiiiious than gummy mat- 
ter : one pound yields with alcohol 
upward of nine ounces and a half of 
resinous extract ; but the gummy ex- 
tract obtained by water from the same 
quantity, aiiiountt only to about three 
ounces. The resin is hard, brittle, in- 
sipid, and inodorous ; the gummy ex- 
tract has somewhat of a nauseous re- 
lish, but could not be distinguished to 
be a preparation of galbanum. The 
whole smell, davour, and specific taste 
of this juice, reside in an essential oil, 
which arises in dislillatinii both with 
water and spirit, and gives a strong 
iinprcgiiatioD in Imth. From a pound 
of galbanum arc obtained, by distilla- 
tioji with water, six drachms of actual 
oil, besides what is retained by the 
water, in thin respect galbanum agrees 
with usafietida. and differs from am- 
moniacum. 

GALENA. The black ore of load. 

GALI.I of animals. — 8ee Uile. 

GALL-STONES. Calculous con- 
rretions are not unfrcquciitly tornied 
ill the gall-bladder, and somctiinos 
occasion great pain in their passage 
through the ducts into the duo<lenuni, 
before they are evacuated. Of these 
stones there are four different kinds. 
1. Tho first has a white colour, and 
when broken, presents crystalline 
plates, or strnc, brilliant and white 
like mica, and having a soft greasy 
feel. Soraetlnic.s its colour is yellow 
or greenish, .ind it has constantly a 
nucleus of inspissated bile. Its spe- 
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cific gravity is inferior to that of wd- 
ter. Gren found the speeilii; gravity 
of one, 0.803. When exposed to a heat 
euii<4iderably greater than that ot boil- 
ing w'aler, this crjstnllized calculus 
Koltens and melts, and crystallixes 
again when the temperature is low- 
cied. It is altogether insoluble In 
w'ater; but hot alcohol dissolves it 
with tacility. Alcohol of the tempe- 
rature of Hd/O (lissolvea one-twentieth 
of its weight of this substance ; but 
alcoboi at the temperature of OU^, 
scarcely dissolves any of it. As the 
alcohol eooN, the matter is deposited 
in brilliant plates, resembling talc, or 
boracic acid. It is soluble in oil of 
turpentine. When melted, it has tho 
appearance of oil, and exhales tho 
smell of melted wax ; when suddenly 
heated, it evaporates altogether in a 
thick smoke. It is soluble in pure 
alkalis, and the solution has all the 
properties of a soap. Nitric acid also 
dtssolvos it, but it » preeipUatod un- 
altered by water. This matter, which 
is evidently the same with the crystals 
Cadet obtained from bile, and which 
be considered us analogous to sugar 
of milk, has a strong rcseiublaucc to 
spermaceti. Like that substance, it ia 
of an oily nature, and iiilliiinmalde ; 
but It differs troir it in a variety of 
particulars. Since it is contained in 
bile, it is not difficult to see bow it 
may crystallize In tho gall-bladder if 
it happen to be more abundant than 
usual ; and the consequence must be 
a gall-stone ot this bpecies. Fourcniy 
found a ipianlity of the bame substance 
inthcdiied human liver. He called 
it adipocere. 2. The second species 
of biliary calculus is of a round or 
nolyroiial shape, otten of a grey co- 
lour externally, and brown witiuii. It 
is formed of cuncciitrio lav'd s of a 
matter which seems to be inspissated 
bile ; and there is usually a iiucleua 
ot the white crystalliiio matter at the 
centre. For the most part, tlicro are 
many of this species of calculus in the 
gall-bladder together ; indeed it ia 
Irequeiitly filled with them. The cal- 
culi belonging to this species are often 
light and friable, and of a brownlsh- 
colour. Tho gall-stones of oxen 
used by pauiters belong to this species. 
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Tlic«e nrc also adipocorc. 3. The 
tliird species of calculi arc most rtu- 
iwerous of all. Their colour is often 
deep blown or green, and when bro- 
ken, a number of crystals of the siib- 
^tanee resembling sperinareti are ob- 
servable, mixed with inspissated bile. 
The calruli bel mging to these three 
species are soluble" in tilkali^^. in soap 
ley, in alcohol, and in oils. 4. rnncerri- 
ing tbe iouitl) species of gall-stone, 
■very Idtlc is known with accuracy. 
Hi.'Saunders tells us, that h*.* has met 
with some gall-stones )n<*otul»le both 
ill aleohol and oil of turpentine ; some 
of vvhicli do not ilame,but become red. 
and Consume to ashes like charcoal, 
llallei quotes several examples ol 
sicnilai calculi, (lall-stunes oiten oc- 
cur in the inferior animals, paitieu- j 
larly in cuws and hogs ; but the biliary 
eoiK'iotioiis of 1he<e animals have not 
hitherto been exainined with much 
attention. Soaps have been proposed 
as solvents tor these calculi. The 
acadeinv of Dijon has published the 
j-ucce**** of a iTiixtuic of essence of 
tuip<ni(ine and ether 

t.ALUTZlXITIS. Rutile. Au ore 
of 'ritaniuin. 

OALI.S. These are the protuber- 
ances piodiiccd b) the jiuncture of an 
iijwct on plants and trees ot ditfeient 
kinds. Some of them are hard, and 
teimed uut-^alK; others arc soft and 
sjM nev, and called hcrry-galls, or 
applc-galU. The best aie the nnt- 
paih of tbe oak, and those brought 
Iroin Aleppo are preferred. These 
arc not smooth on the surface, but tu- 
bercular, small, and heavy, and should 
have a hUii-.h or blackish* tinge. Dey- 
enx investigated the properties of 
galls with considerable care, and 
more lately Sir 11. Davy has examined 
tlie same subject. The strongCDt in- 
fusion Sir 11. Davy could obtain at 
l<\ by repeated infusion ol distilled 
water, on the best Aleppo galls, bro- 
ken into small pieces, was of the spe- 
ciiic gravity of I'OdS. Four hundred 
grains of this infusion, evaporated at 
a heat below 200<>, lelt 63 of solid 
nialter, which consisted of about 0*9 
tannin, and O.l gallic acid, united to a 
ortion of extractive matter. One 
undred grains of the solid matter 
left, by incineration, nearly 4|, which 
were chiefly calcareous matter, mixed ; 
with a small portion of fixed alkali. 
From 600 grains of Aleppo galls Sir 


If. Davy obtained, by Infusion as 
above, ItlS grains of solid matter, 
which on analysis appeared to consist 
ol tannin 130; mucilage, and matter 
I eiiderod insoluble by e\ aporation, l*i ; 
gallic aeid, with a little extractive 
matter, 31; icmainiler, ciileareous 
earth and saline matter, 12. The use 
of galD in dveing is very extensive, 
and theyaic one of the principal in- 
gieilicnts i'l making ink. Powdered 
galls made into an oiiitinont with hog's 
laid, are a verv olBeacious applica- 
tion in piles. They are sometimes 
triven Intel II allv as an astringent, and 
ill the iiiicrmilfent's, where the bark 
has tailed. The lubercle«, or knots, 
on the roots of oaks, are said 

to possess the saii.c properties as the 
nut-galls, and to he proiluced in a si- 
niilac manner. 

tMLbli; ACil). This acid is 
found in flillereiit vegetable siib- 
staiiees powso'.sing astringent proper- 
ties, but most abundantly in the ex- 
creseencPB termi*<l p.\lls, or nut-gall«. 
whence it derives its riaiiie. It may 
be obtained by maeci siting galls in 
water, filtering, and Hiitfering the 
liquor to stand exposed to the air. It 
will gi*ow moulilv. he coven-d with a 
thick glutinous pellicle, ahnndance of 
glutinous Hocks w’ill fall down, niid, In 
the couise ol two or three months, the 
sides of the v’cssel w ill appear eoveriMl 
with small Velh»wish crystals, ahiind- 
anee of which will likewise be found 
on the under surface of the supirna- 
tant pellicle, 'fhese crystals may be 
purified by sniiitum in alcohol, and 
evaporation to diyncss. Dr nuiriato 
of tin may be .’iddcd to the iiitiision of 
galls, till uu more precipitate falls 
down ; tbe excess of oxide of tin re- 
niaiiiing in the sululion, may then be 
precipitaied bv sulphuretted bydrogeii 
gas, and the liquor will yield rrystals 
of gallic acid by evaporation. A more 
simple process, liovi'cver, is that of M. 
Fiedler. Iloii an ounce of powdcM'cd 
galls in sixteen ounces of water to 
eight, and strain. Dissolve two ounces 
of alum in water, precipitate the 
alumina by carbonate of potash ; and 
after edulcorating it completely by 
re|>cated ablutions, aild it to the de- 
coction, frequently stirring the mix- 
ture with a glass rod. The next day 
filter tbe mixture : wash tbe precipi- 
tate with warm Water, till this trill im 
longer blacken inlphate of Iron ; odk 
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the waBliinpfi ^ith the filtered limior. 
eraporate, and the gallic acid wifi be 
obtained in fine needled crystala. 
The crystals ubtiiined in any of 
tinvc w.avf. however, according to sir 
11, Daw, are contaniinatod with a 
eniall portion ol uYtractive matter, 
and to piiiily themtliey may he placed 
in a irlass rapaulc in a sand heat, and 
sublinicd into another capsule, in- 
verted over tills and Kept cool. M. 
Dcveaii indeed, recommends to pro- 
mi e the acid by sublniiatiun in the 
first instance ; putting the powdered 
galln into a glass retort, and applying 
beat slowly and cautiously, when the 
acid will rise, and he condcMi»ed in the 
neck of fho retort. Tins piocess rc- 
i]Uiics great care, as, it the heat be 
earned so lav as to disengage the oil, 
tlie crystals will he dissolved iinmedi- 
ntel\. ' The er\slals thus obtained are 
pretty large, laminated, and brilliant. 
The gallic acid, placed on a red-hot 
iron, burns with flame, and emits an 
aioniatic saicll. not unlike that of ben- 
xoie acid. It in soluble in twenty 
paitH of cold water, and in throe part's 
at a boiling heat. It is mure soluble 
ill alcohol, Avhich takes up an equal 
weight if heated, and one-fomth of its 
weight eold. Concentrated sulphuric 
acid decomposes and caibouixcs it; 
and tlic nitric acid coiivert.s it into 
malic and oxalic acids. United with 
barytes, strontian. lime, and magne- 
sia, it foruiH salts of a dull yellow co- 
lour, which are little soluldo, but more 
so it their base be in excess. With 
alkalis, It loi ms salts that are not very 
soluhle in general. Its most distiii- 
ginshing characteiiitic is its gie.it 
afliinty tor metallic oxides, so as, when 
romhined with tannin, to take them 
from powcilul aei'Is. The more ica- 
dilv the iiiotallie oxides pait with their 
oxygen, the morn they are alterable 
by the gallic acid, 'Pu a solution of 
gold, it imparts a green hue ; and a 
brown pieeipitatc is toriiied, which 
readily ]»as»es to the metallic state, 
and covers the solution with a shining 
go'dcii pellicle. >Vit!i iiitrie solution 
ol silver, it produces a Hiiuilar effect. 
Merciiiy it jneeipitates ot an orango 
yellow; copper, brown ; hismnth, ot a 
lemon colour ; le.ad, white ; iron, 
blaek. Platina, ziiie, tin. cobalt, and 
manganese, are not precipitated by it. 
The gallic acid is of extensive uso in 
the grt of dyeing, as it constitutes one^ 
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of the principal Ingredients in all 
the shades of black, and is employed 
to fix or improve several other co- 
lours. It is well known as an ingre- 
dient In ink. — (See (falls, Vyemg, and 
Ink.) 

GALVANISM.— (See Electricity.') 

G AMlIOGi!:, IS a concrete vogotnble 
juice, the produce of two trees, both 
called by the Indians caracapiilli 
(gambogia gutta, Lin.), and is partly 
of a gummy and paitly ol a resinous 
nature. U is brought to us either in 
form of orbicular ma.sses, or of cylin- 
drical rolls of various sizes ; and is of 
a dense compact, linn texture, and 
of a beautiful yellow. It is cliielly 
brought to us from Cambaja, in the 
East Indies, called also rambodja, 
and Cambogia ; and hence it has nb* 
tained its name of camhadiuni, cam- 
bodiuin, eamboginm, gainboginin. It 
is a very rough and strong purge ; it 
operates both by vomit and stool, and 
both wavs with iinicyi violence, almost 
ill the instant in which it swallow- 
ed, but yet, as it is said. W'Uhuut grip- 
ing. The do'^c is fiom ivvo to lour 
grains as a rathaitlc; from lour to 
eight grams prove emetic and purga- 
tive. 'I’he roughness of its operation 
is diminished hv giving it in a li(|nid 
torni sufbncntlv diluted. This gum 
resin is soluble both in water and in 
alcohol. Alkaline solutions possess 
a deep red colour, and pa^s the 
filtei'. Dr. Lewis iiihirius ns, that it 
gives a beautilnl and diir.ilde citron- 
yellow stain to mill ble, vv hetlicr rnlihed 
in snb>tai)ce on the hot stone, or ap- 
plied, as dragon's blood soiuetiui-s i«., 
in form ol a spirituous tincture. When 
it is a]iplied on cold inartlo, the stone 
is afterw ards to be heated to mako 
the colour peiietiatp. It is chiefly use<l 
as a jiigment in water colours, hut 
does not .stand. 

GANGl.’E. The stones which fill 
the cavities that foini the xoiiis of 
metals, arc calk* I gangue, or matrix 
of the ore. 

^ GAHNIST. Tliere arc various spe- 
cies and sub-species of this mineral. 
The precious, or noble garnet, is of h. 
colour dark red, falling into blue, of a 
glistening lustre. Speriiic gravity 
I’O tod’a. It consists, according to 
Berzelius, of 3U*66 sclica, lU'Gti alu- 
mina ; black oxide of iron, 39*68 ; 
oxide of manganese, l.KO. It oca;urx 
iu uortberu countries. Valuable gur* 



CHEMIST KY 


nets are founil in Pcn^u. Tt is cut for sorptlou in charcoal, often eT|tcrlenc« 
TinK stones. Coarse garncls arc iiaetl a greater condensation than each 

for polishing metals. The 1»>no\ving would in a separate state. All gases 

composition a ffoid 3 an cM'dlent inii- are rihs(»rhpd by liquid% and again se- 
tntion ol aanict : — parated by heat, or the diminution of 

Purest white gla»s . 2 ouiires external pressure. — For further parti- 

til.asH of antimony . I oiinee ciilars see Cnrf/ontc Add Gas, Coal 

Powder of Cassius . 1 grain Ga.^, (Kryfif^n, Hydrot^en, ^itrogvn, 

Mangatu'*>e . . 1 !;iain. .ind oilier ga^e^. under their respco* 

The eoiniiion garnet, on nceount of its liv* heads 

fiisihilitv and iirhiie‘>s of iron i- Ir"- CA.STIIIC .H'lCK. is separated by 
qiienlly used as a flux in smellMig non glands placed between the incinhraiie.s 
ore*!. It is someliines ii’ied in‘«teatl of which line the stomach ; and fiom 


emery to polish inelals, fiiiovii and 
green aie its most common cidonr*. 
It consists of .'1 S hclica. 2h‘d .ilMiniiia, 
31 '() lime, and 10*.') ii<»o. Its lustre Is 
Bliiidng, or glistening. 

(JAS, When an} body conibi'ie*- 
ssilh c.nloric to such .i degree fh.it it 
assumes the foi m of air, .riid i** able to 
retain a permanently elastie lonii, it 
Is called a gas. When, hnworor, any 
neritorni •ubslance, bv an alistiaetion 
of its heat, ;s leduced or condo'i^ed. “o 
as to lose its elasticiU, and thereby 
resume Its lionid lonn, it is termed 
sapoiir. A \i*vy l.iii’illar example of 
the former is the air mo breathe ; and 
of the latter, mc ma\ addiue the aen- 
lorm stale ol steam Iroin boiling sv.i- 
ter. The latter is liable to eondetisa> 
tion ; ivlieie.'is the former eannol he 
iiM'lc to rhaiv'e its state by any means 
cit jiresent l.imMM. The gase** fonn a 
SCI / niinicrous class ol cliemicai bo- 
dies, an 1 I'ds^rsi propoilie.s the most 
Moiideilol, and opposite to o.ach other. 
The} possess weiglit, like other bodies, 
their spcpiliP gr.isilies I’eliig as-eer- 
tamed liy coiiip,aTi!.oii u'ith that ol air. 
as tbn.se of laiiiidH and solnls are b} 
the gravity ot M'atei. Cases are ge- 
neially colourless, biit not always eo, 
!i^ in the case of chlorine. Many of 
the eo'upi)iin>l gases exti::):: peculiar 
odours. Mnt the pro]M rtics w ho li best 
ROMC to distinguish them from each 
other, arc the relative pcfwers whieh 
they posnesR in si,]ipoitiiig coinbURlion 
and animal life. Vaiious aolid and 
liquid substances pos‘K?h» tlic property 
of absorbing gases. Cf these, cljarro,tl 
is the most pOMerfiil. All porous bo 
dies po 3 spii]| property more i r les*. 
If a piece of charcoal he 8atiir:ite!i 
with oxygen, hydrogen, azote or car- 
bonic, and is put into another gas, it 
allows part of the lust to escape, in 
order to make room for a portion of 
the second Two gates united by ab* | 


tlic«e It is emitted into tlie stoniaca 
ll'Clt. 

Kroin v.irimis cxperiinoiita it fol- 
lows : 

1. That tlie gastric juice reduces 
tlic aliments iiitn a niiiforiti magma, 
even out ol the body, and in vitro ; 
and that it acts in the same niaiinre 
on tlie >tomaeh after death ; wliieh 
pi oves that its effect is eheniienl, ami 
n1mo^t indepeiidenf of \'itnbty. J?. That 
the gastiic juice effect^ the solution of 
the .aliments ineliided in lubes of 
uietai.and coriseqiiently defended Iroin 
any tvituiation. That though there 
IS no trituiatiori in iiiemhranous sto- 
machs, this aet'on powerlully nssirts 
the effect of the digestive juices in 
animals with a muscular stomach, 
such as ducks, geese, jdgeons, &c. 
Some ot these .inimals, bird up with 
sulbeicr.t care that llicy miglil not 
sw.allow ‘tones, has'c iiescrthelesa 
btoken spheres and tul>e» of metal, 
blufit.Ml lancets, and rounded yilcecx of 
glass, which were introduced into their 
Mmiiacits. S]>allaii7nin has ascor- 
taiiicd, th.at ficsli, included in Rpherea 
.sfitbciently strong to resi^it tlie niue- 
ciilar action, w'as completely digestefl. 
1. That gastric juice acts by its sol- 
vent pow'i*!', ami not us a torment ; 
because the onluiary and natural di- 
ge.sfion i.< attended w'ltli no liisengage- 
iiicnt ol air, or iiilLation, or heat, or, 
ill a word, with any other of the phe- 
nomena of fermentation. 

frNllLANlTi:. A mineral sub- 
stance, rcsemtilicg Vestisi.aii. 

Ulil.ATIN, GJCLLY or JELLY, 
an auiniiil .sub itaiice, soluble in water, 
capable ot u^i-uining a well-known 
clartic or tremnlons consistence, by 
cooling, when the W’ater is not too 
abundant, and linuellnlile again by 
increasing its tern peraf lire. This last 
property distingm.shes it from albumen, 
i which becomes cuiisi.stent by heat. It 
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precipitated in an insolulile form by the rocks previously formed. Accord* 
tannin, and it is this action of tannin inir to this system, mountains and 
on gelatine that is the foundation of valleys were caused by the oiiginal 
the art of tanning leather. Scc'Gluk. inequality of the earth's nucleus. 

According to the anaty^is of MM. Three-litths of the earth’s surface. 
Gay. Lussac aud Thcnard, gelatin is sa)s Hakcwell, are covered by the 
composed of sea, at the average depth of ten ini’es ; 

Carbon - - 47.8*il bnt great changes have taken place in 

Oxygen « > 27.207 the relative positions of the present 

Hvilrogen - 7.914 continents with the ocean, which, in 

Azote - - 16.998 former ago«, rolled its waves over the 

summits of our highest mountains. 

KNl.OOO Of this, demonstrative proofs exist in 

GKMS. This word Is used to de- our own island, and in various paits 
note ••neh stones ns .are considered by of the world. Th'* ealcareoiis, or 
mankind as precious. These are the limestone, mountains in Derbyshire, 
diamond, the ruby, the sapphire, the and Craven in Yorkshire, rise about 
topaz, the chrysolite the l>eryl, tbe 2,000 feet above the present level of the 
cineiald, the hyacinth, the amethyst, sea. Yet they contain, through their 
the garnet, the tourmalin, the opal; whole extent, fossil remains of zoophv- 
aud to these may be added, rock rrys> tes, shell-fish, and marine animals ; 
tal, the finer Hints of yeliblos.the rat's more abundantly in some paits than 
eye. thcoculusmiiudi.orhydrophanes. in others. The mountains of l*ie 
the chalcedony, the moon-stone, the Pyrenees in the highest part at 
onyx, the carnchan, the sardonyx, Mont Perdu, are covered with cal- 
agates, and the Labrador-stone ; for eareoiis rocks, containing impres- 
which consult the seveial aitlrlcs sions of marine animals ; and even 
rcspectivelv. where the impressions arc not visible, 

G BODES. A kind of atitts.the hoi- the limestone dissolved in acids yields 
low of n hich, instead of a nodule, eon* a fetid cadaverous odour, probably 
fains oiih lorac earth, and is commonly because of the animal matter it con- 
liiied with crystals. tains Mont Perdu liscb lO/iOO feet 

GKOLOGICAL CHANGES. On above the level of the sea; it is the 
viewing the teircsLrial globe, and ob- highest European situation where any 
serving what changes its surface has marine remains h.ive been found. In 
undergone, it is scarcely po9.Hib1c to the Andes thev have been observed by 
restrain the activity of the iinagina- Humboldt at the li'*ight of 14,900 feet, 
tioii ; we are almost irresistibly led to In England the calcareous mountains 
speculate concerning its past and contain no remains of vcgctahles ; 
future condition. The theory of but the thick beds of shale and grit* 
Werner considers that all the super- stone lying upon them, havcvaiious 
Acini paits of the globe wore once in a vegetable impressions; and above 
state of nquoou 4 solution, from which these, regular bedsot coal, with strata 
the materials were at first separated containing shells of fresh-water mus- 
hy chemical deposition in a chrystaliiie seU. The earthy limoKtone of the upper 
state, and inrined .a thick mass of strata has someliities fossil fliil-fisli, 
granite round the globe. Upon granite with the impressions of the scales aud 
the primary rocks were successively bones quite distinct ; and lastly, in 
deposited, forming layers over each and under the thick beds of clay, 
other, like the coats of nn onion. Over covering chalk, in the southern coun- 
these again w'cre laid the transition tries, the bones of the riiiiioceros, the 
rocks ; and next the earthy stratified elephant, and the mammoth, have been 
rocks- Each of these layers is sup- discovered. The I'agacioui naturalist 
posed to encircle the globe, nr to be an Cuvier, has attentively examined these 
universal formation. During this bones from dilfcrcnt parts of the 
process, the w'aters were gradually world, and observed eharanteristic va- 
retiiiiig, and heeanie turbid; hence riations of structure, proving that they 
the materials they deposited to form belong to animals not now existing on 
the upper strata w'ere more oarthy our globe : and seldom are any of the 
than those of the primary rocks, various zoophytes and shell-fish found 
rnd also intermixed with fragments ofi in calcareous rosks^ discovered in our 
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present seas. The fossil reiuaini of 
Animals not now in existence, en- 
Toiiibcd and preserved in i'ulid rocks, 
a/ford us duniidc uionumeiiU of the 
.creat clian^es, which in former ages 
our planet has undergone. Wo are 
led to a period when the waters of the 
ocean eovered tte summits of our 
hiithest mountain^ ; and arc Irresisti- 
blv compelled to admit one of two 
eoiiclnsioiis ; either, that the sea has 
letiied and «uiik h dow its former 
level ; or fume power operatmg l»e- 
neath, has lifted up trom the watery 
ahy»8 to theii presenf elevation 
above its ‘■urface, the islands and 
rontiuenfs, witli all tlieir Ii'lU and 
inoiiMt iin.r Geoifirv, or the study of the 
earth, says Air. W. l’hillip.«, may bo 
rejraided as alto;reth<T modern, as a 
science. I'ntil near the end of the last 
reiiturv, it was litlle understood ; per- 
haps, hecaii-i" clieiiiistry and ininc- 
raloiry, on winch it gre.uly depend-s, 
had not made an\ laige advances 
towards their projient state. In Bur- 
net’s opinion, the whole enrth consisted 
of on unifortn li&ht crust, which co- 
vered tlie ahv'iH of the sea ; and which, 
being biokeii, lor the pioduction ol 
The dclugj, formc'l the muiiuhiins by 
its fragments, (^ecoiding to Wood- 
waid, the iltducre was <)ccasionefl by a 
momentary Mispensioii of eohestun 
ainonctiie paificlcs of mineral tiodieik; 
th • whole mass ol the pflubc was dis- 
solved, and the soit pa*^le bccaoiu 
penetrated t,y shel!^, Winston fan- 
cied that tlic earth wa’* created from 
the atmosphere of oiij com d, and 
didugcd hv the tail of another. The 
great Leihlitz, like Do'scaites, amused 
his imagination, hv c'liiccivnig ttie 
world to be an extinguished sun, or a 
vit Titled i;.ol)C; upon winch, the va- 
poiir-i, condensing .is it cooli’d, formed 
seas, and afteiwiiid* deiiosited cal- 
careoiis strata. Dcmaillet conceived 
tlin globe to have heen many thousand 
yctirs covered with water, which gra- 
diiallv retired ; that .ill the terrestrial 
anitnaN were originally inhabitants of 
the sea ; that man himself began his 
career as a fish. BulToii imagined 
that the masn of our earth, together 
with those of the other planets^ were 
struck off the sun, in n liriuefied state, 
by a comet, at the same instant. Some 
modern philosophers have supposed 
every thing to have been originally 
fluid; tbU uaiversul fluid gavu exit-. 
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fence to animals of the simplest kind ; 
in process of time, the races of these 
animals became complicated, and, 
dying, tu)iplied calcarcoUH earth or 
li'me : that aluminous earth or clay 
was supplied by the decay of vegeta- 
bles. That these two earths were re- 
disiolved by a final analysis into silox ; 
hence that the mure ancient mountains 
are ittliceous ; making tho solid part'i of 
our globe owe their existence to anunal 
or vegetable life ; wliich withiuit it 
would have rontunicd cntiiely luinUl. 
Ivepb'r, ono of the greatest a.^ti ouomers, 
considered the globe a^ posiessed of 
living facilities, and a eirciilating vital 
rtmd ; that all its particb** are alive, 
and po-JS'"**. Jiiati'ict and volition, 
wbcuee their ntfractiou and repulsion : 
that the organ<4 thiough which the huge 
annual breathe*., aic the mouiit-tins ; 
that mineral veins are absccKS.-'s ; nmi 
metals the pioduct of rottciirie«9 and 
disease. Ma rschall .snppo«iei the I'rag- 
inents of which the sui faec of the eaith 
i< compose 1, to have fallen from hea- 
veil, Bertrand has snppo-ed that the 
oaithB hollow, and eontams a lo.vl- 
stoue, draggcvl fiiun one pole to the 
other by roiucts ; so as, by ch.ingiiig 
its centre of gravity, tc' il.’own alter- 
nately the two hemispheres. Janio^on, 
HOW a professor ot luatural history in 
one of our own universities, has Lately 
puhltslicil this amnsiiig quciv: “As 
the true AL^'urc of the earth is still un- 
ascertained, may we not conjerture, 
troin what is already known, that it is 
a pidveiiron (a ligure of many sides), 
and that the strata, under determinate 
angles*, torin the sides and cleavage of 
th’8 great ciy-tal?" Amnngol the 
varionH theories by far the ino-jt in- 
ge.iioiis and iiilercsiiiig, is that nt Sir 
llicharcl Phillips. 'I'lie facts, s.iys he, 
collected anl published by P.irkinsoi], 
Cuvier, Web.ster, Whi-ii'M-, and Farey, 
relative to the quantitie**, varieties, 
and systematic dispositions of the iiis- 
sil remains of animated and vegetable 
nature., which floarished in pcriod.s of 
obscure and remote antiquity, have 
long deeply interested every thinking 
person. It must be evident to every 
one who has compared the aspect of 
the sca-coast with that of the interior 
ol a country, ainl examined the hIi ata 
beneath the surface, that the surfaea 
of the latter must also hare been ex • 
posed to the action of the sea, or have 
been coy# red by the sea Is koowa 
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by observation that, beneath the un- earth (the surface alone beinft all that 
dulations of tho soil, aietobc found concerns the emuict man, and the solo 
alternate strata of the remains of ina- object of these Hpeciilatioiii), it is 
rliic i»rorlu«*tioii«, nnd of land-animah necessary simply to refer to the phy- 
and vefictables ; — and it is notorious sical effects proiluced on that surface 
that liicse rcMnains often consist, by the rei;ular changes in the forces 
innoTlloMii latitude-, of aniinals and which produce the earth's motions as 
Tfigelables pernilinr n-iw to the tropics, a planet. Totho^c regular planetaiy 
It ajipoars .•.l-o, that the processes motions may easily be referred all the 
employed in producing these changes changes in the phenomena of the sur- 
must sc\ daily have occupied, in the face, which have occasioned so mucli 
ordiiiaiy coin se of ualiiro, many thou- dithculty in the finite and local exa- 
sand years. The Hini»eror Joseph If. minations of geologii^ts. It is unne- 
in order to ascertain the period in cessary, however, in the course of 
which .subtei laneous wood petrifies, such a devolopenieiit, to turn from tho 
c.ius -d «ome of the piles of Trajaifs general argument, to discuss cxcep- 
tirolge, built IfidO years hefore, to be tions arising from local or temporary 
taken up ; when it was found that combinations ; and it ought to satisfy 
the petrilying process had penetrated curiosity, if I illustrate the geneinl 
the tinihcis hut an inch; and it was and overbearmg causes of the plieno- 
tlrmcc calculated that ten thousand incua, — causes which it may be shown 
yeais must elapse licfore such a solid a posteriori arc equal to the effects^ — 
petrilactiou could be produced, as is and from which the effects might, at 
very commonly found. The globe it- any time, have been anticipated a 
self must have existed for an indeft- priori, had tho causes been under* 
nite time anterior to the common In- stood before the effects took place, 
tcrpret'itioiis of the Mosaic chrono- Two motions of the earth, not difficult 
logy, wliieli erroneously construe the to be understood, may solve all tho 
jihrasc *' ill the beginning," to mean a enigmas which have long embarrassed 
definite poiut of time ; whereas it pro- these questions. Due regard to their 
perly iiie.ins, at the first indefinitely, influence will show that changes, like 
perhaps millions of years or age.s be- those that have past,' will Inevitably 
lore the subsequent detailed history, take place again and again ; that like 
No person who views the fossil re- causes must and will produce similar 
maiuH of destroycil countries, who effects ; that the fair regions which 
ci)nsi(lcr« the remains of strata upon we now inhabit must, in the regular 
strata, and who contemplates the course of nature, be covered again 
conihinations wliicli must have united by the ocean ; that new layers of ma- 
in various eiiochs, can hesitate to ad- rine productions of sand, gravel, and 
iiiit, th.it, without miracles for these broken mountains, will ovenvhelm 
special jiurposes. buch phenomena that soil to which we now feel such 
could not have been produced in less lively attachment; and, finally, that 
tlnii many thousand years; and. in new countries, or arrange iiionts of 
coLlnteral proof of this deduction from land, will again arise in due course in 
uatur'il appeal aiicos, we may refer to tliosc mundane sites which at present 
the traditions of antiipiity, and to the are occupied by civilized Europe, and 
existing records of eastern nations, by the northern parts of Asia and 
Hboulii I he able, says sir Richard, America. When the earth is in that 
however, to adduce a series of na- pait of its orbit nearest to the sun, it 
tiiral causes — of great and never- is then said to be in its perihelion, and 
failing eaiises— of causes equal to the is four millions of miles ncaicr to the 
effects— and of causes which must sun than when at the opposite point, 
have acted, and must have produced When in Us perihelion, the action or 
all these effects, at intervals of ten momentum of the sun, or the centn- 
thoiisand years ; the concurrence of petal force, is increased neaily one 
pheiiomona. of tradition, of effect, and fifteenth ; and, in consequence, tho 
ot these necessary causes, will, 1 orbicular velocity carries it through 
should imagine, amount to soniethiitg sixty-one ininiiles per day, instead of 
like demonstration in proof of the great fif^-scvcn minutes, its motion at tho 
ago of tho globe. To account for aphelion distance, or 5b min. its mean 
theBcphenoiaeu^oAtbo turfaco Qftb9 motioiu This increaied motion, and 
3JI 
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all the PoniMncd forcp^, rorcssavily 
jpiMifrntP an incrcasp in the tules. and 
a-c'ruinulate a body of waters tua-nr-ls 
that parallel of the earth, in which 
lies till* direvtion of the h'rres. All 
llie et'orvoiny of ihe water-* may then 
be said to i»e stimulated to viporoiis 1 
or incmawpd artii ii, and an unu-;nal j 
bn-lle nnd enortry, if '-nch terms run I 
be applied to the "praiulenr nt nature. I 
take place in the elements nf air ard 
svater, whethei thev are considered as 
apcrils or patient-.. Hence then it 
dnnhtlCBs is, that in this aire ‘o ra“t 
nnd extensive a body of water sur- 
rounds the south pole, exfendln*? even 
to the Ihirtlelh dr/tre** of south lati 
tilde, and leavmff no rondderablc sur- 
face of land in the whole st uth-rn 
hemisphere. The waters arc at this 
time, therefore, by the peculiar modi- 
fication of the lorccs, impelled or 
iiioTcd in mri'*si-5 into Hmt hemis- 
phere, to arcommoilato, by the in- 
creased momentum of thc'V oscilla- 
tions, the iucrcased centripetal force 
ot the earth in its perihelion, which in 
this ace happers on the la«t day of 
December, ss'hile the sun is pas*infr 
s’ertieally orcr 2.T dep. of south l.iti- 
tudo. In that so ithern parallel, eon- 
eequeiitly, lies the difoction of the 
maxima of the centripetal and rc- 
Aciincr forces. Tf then the earth were 
always ill its peiihelionon that day, 
these effects would alw’ays happen in 
the southern hemisphere, and that he- 
niispheic would ahrays have an ex- 
cess of water, and the northern hemis- 
phere an cxces-^ of land. We need 
not tuin aside to remark, that in truth 
the svatev is the agent whose \igoruits 
action, in these extended seas, in- 
creases the oarlh's momentum, and 
shortens its gaseous lever ; for it is 
the local aetion of the ivatcr on the 
land whirh we arc considering', and 
not its ffeucral agency. Nor is it nc- 
ressaiT to remark on siieh minor 
topics as the acute angles of the 
southern continents, and their bar- 
riers of indurated rocks, and the con- 
trary forms of the northciii conti- 
nents ; nor on various facts in proof 
that the sea has formed its own beds 
ill that hemisphere. These siibiects 
liavc been discussed in developing 
the theory of elliptic orbits. By a 
suitable combination of the miindaiie 
forces, however, the point of the pe- 
rihelion h forced onward, or rather 


the earth does not arrive at its peri- 
helion point every year at the' same 
pla<*e,hy about one minute taui seconds 
of a degree of the ccHplle, making a 
degree and lorty-three rnimitr,s in the 
course of a rciifuiy ; a nhole sign in 
1711 years, a cjnsiler of a circle in 
years ; uii I tlie round of the 
whole ecliptic in 2(»,ff.'tl years. Heie 
then are new nnd sinking data for 
tcrraiiueoii*- eimelis and rcvolnlions! 
Here are gr-at eyries for progie-Mve 
change, surprising in their results, but 
impereeptihle to man ; of w Inch each 
gradation is yeai.s ; in which the 
opposite effects ai’e prmluced only ii 
every 10,1(10 yeais, and In which the 
same effects can recur only in every 
20,900 years. With a tcncstrial globe 
andan’ephenvris before me, 1 will note 
the four times, past and to come, in 
w'hich the perihelion point advanced, 
or will advance, through 111 degrees 
of declination, producing sensihlc va- 
riations when compared with the mid- 
dle of each former period. The pre- 
sent epoch of great Routhern declina 
tion will last till the perihelion point 
arrives at 17} degices of south de- 
clination, 1. c., it will continue during 
the proffress of that point through 
four complete signs, or 69/7 years, of 
which (as the sun’s perihelion is in 
9} degrees of Capricorn) 40/0 years 
I have already expired. No eoiisidei- 
able rliangc then has taken place »iiie<* 
the year 2258, B. C„ and none will 
occur from this cause till about the 
j year 4719. The second epoch is that 
I which arises from the passage of the 
perihelion point through the declina- 
tion from 11} south, to the equator, 
and this will last w'hilc it pas«c.s 
through the single sign Ihsecs, oi 17 M 
years ; i. e., hetweeii the years 4719 
and liefemng to the past, it 

occurred .SSH years ago, or 40')2 lie- 
fore Christ, or the ^ erv dale of the 
Mosaic creation. The third epoch is 
that which passes while the perihelion 
point is moving from the equator to 
11} degices of north declinatinn, or 
while in ascending it moves through 
Aries, making 1741 years, and extend- 
ing from the year 6l6;i to the year 
8W. Referring to times pai-l, it in*, 
eluded the passage through Virgo, ex- 
tending to 5/46 years B. if. The fourth 
period will last as long as the first or 
present period, or during the passage 
of the perihelion point throvgli the 
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four noitheni si^ns, or durinfr 6977 lation, in which any person may fo1> 
ycai'ii, i. c„ Iront tTio ycur b207 to low inc ; and I confess f have been 
15,184 ; and referring to past times, both surprised and delighted at the 
this pponh occurred between the years harnnmy which I have f^ound to exist 
5746 14. and 12,7*23 14. C. In every between the irrand changes, which 
2f>,931 years the .same periods and phe- evidently must have taken place, from 
Domciia are, of course, repeated, from the secondary causes described, (about 
the rerun once of tlie vame causes. 40«2 years before Christ,) compared 
In remarking on the«e grand natural with the records of the Jewish Avri- 
epochs, it IS evident that we arc now, tings, and all avc know of the rude, 
in 1.S21, advanced beyond the middle marshy, and unformed state of these 
of a peiiod of nearly 7U0(J years: parts ot the world, from the accounts 
during Avhich time tlie maxiiii'i of of the Greeks and Romans, and even 
rhe action ami re-act ioii ot the solar from our own oliscrvation in unculti- 
and mundane foi res lie in the southern vated trurts. The next time the peri- 
hcniisphcie, and consequently accu- helioii point passes the equator, it 
miilnte the watcr.s in that hemisphere, a ill be friTm south to north, in the 
deluging. o\crw he lining, and chaiig- year ot the Christian era 6463, or 4641 
ing the surface of all the land ; an years to roinc ; a period so remote, 
operation which has beci^ptoceeding that the very name of Ilritain will 
during at least 4000 years past, and perhaps be forgotten, without any na- 
which will continue for other 3000 tural ronvulsiuns. Nor will it then 
vears with little abatement of cause signify to all who now “ fret through 
or force. Of course, duiing this pro- lite,’* or to those who suceoed during 
digioiis time, a contraiy elToci has the 150 iiitcrxciiing generations, Avhe- 
taken place ui the northern hemis- ther HiitaUi eontiiiuc to enjoy '• her 
phere, from whieU the waters have seed-time and harvest-tinu*," or shall 
been diawn oil to produce the re- lie buried, during the greater part of 
action, and the balance of forces le- the next 3000 years, at the bottom of 
qiiircd in the southern hemisphere by the merciless oecaii! It w’ould exceed 
the pcrpendieularity of the perihelion the ronipass of .an ordinary essay to 
t«i that heiiiiapherc. The second and detail the traditions of the north, 
third periods of 1744 years each may south, east, and west, in corroboration 
not impropeily be joined in one a«- ol this hypothesis. These might amuse 
rending, and one descending, of 3488 the reader ; but astronomy does not 
ycais. This may be said to he the stand in need of traditions ; its deduc- • 
period of the grand and operative lions are like those of geometry, and 
transit of the foi CCS from the northern its records and exactness arc the 
to the soiithern hemisphere. It W’as finest monuments of the industry .and 
in poino part of this epoch, doubtless genius of man. The other planetary 
in its middle, on passing through the motion of the earth to which 1 allu- 
signs Virgo and Xiilra equator, that ded, as applying to part of the plieiio- 
the hAst great changes took place, and inena, is the gradual diminution of tho 
established our iioitlieru hemisphere, obliquity of the ecliptic, the extension 
This happened, as stated, lb0*2 years of which must have augmented the 
before Christ, a fractional peiiod, forces in the perihelion. From the 
sooner or later, as the pcnlielioii action of the forces, it is necessarily 
point at that time passed the cquatoi a decreasing series, and is now esti- 
townrds the south. Then it doubtless mated at only .V2 in a century, tvhich 
was that llic earth (the northern he- would be hut a degree in 6923 years, 
rniopliere, of which Moses was treat- To extend the irojilcs, thcrelore, |but 
ing), "was witbout foim and void, 10 degrees, would, at this rate, require 
and that the spirit of God moved upon 69,239 yc,ars ; or to extend it to 45“, so 
the face of the wateis ; and that tint Britain might have Iwen in the 
God said, let the waters under the same relation to the tropics as Mo- 
heavens 1^ gathered together unto roeeo and Kgvpt in our days, would 
one place, and let the dry land ap- require 149,000 year*, or seven revo- 
pcar : and it was so. And <4ofl railed lutions ol the perihelion point. It is, 
the dry land eaith, and the gathering howrA’cr, sufficient for us to know, 
together of the waters railed he sens." that in this motion we have a natural 
1 have strained nothing in this calou- explanation of the cause of the exii- 
333 
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tene<* of tropical prodiiotions in these 
latitudes. The following nliscrva- 
tions iniide dui'inf? a period nt the last 
3000 yeaiN, show, nith toleiahle ex- 
sn'tnrss, the pio'rressive riinnnntioii of 


the obliquity ot tin* c«‘hi»tic : 
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I'erhaps the plieiiomenn disrovcreil 
by Kcohiufists reipuie no liirther exph- | 
cation than i'^ nitoiilod bv tho^o trreat 
astronomical eii.'iiitres. U must, be 
evident that fhov aeeomit for, iirnl are 
fully e«|ual to the {fcncral pioduelion : 
of all those phenomena. What may 
be the actual inoasure ot the accumu- 
lation ot waters troin the action of the I 
maxima of the forces tu either hcinis- 
here, duriiii^ tin* pjn.“njfe ot the peri- 
elion, I have not •ittcmpied to calcu- 
late ; hut .an avei .i^e r.se of an inch 
per auiiuin, or ciehr lect in a century, 
auriiifir tweiitc-hve eentuiies, would 
produce a rise ot 2<)0 leet perpemiicu- 
l.ar, w'licli. with an iiicieaae of twelve 
feet iroiii «»rdinarv, and twenty-live 
feet from spi mjr-tides, would in 2000 
years be siifhclenl to deluije, iinder- 
iiiine, and destroy ail the lands in 
either hemisphere, and to produce 
those beds of shells, and other marine 
appeal anec.s, which have hitherto ex- 
cited so much astoniHhincnt, and which 
have been Involved in such iiiexpli- j 
cable inysterv. The three alternate 
strata of marine and land remains, 
observed by ('u^^er, prove tiiat the 
sea has covered the land at least tluee 
times; or, a^’cnidinir to this theory, 
th.at the perihelion point has made at 
least three rp\olutions since the c.irth 
has existed in its picsent loiiri. Kvcrv 
one who view.s the interior ot a emir:- 
try must be sensible that its MW.dlinif 
hills ami vallies inn*<t have been pro. 
(Iiicel bv the action ot water. In 
manv inland situatums, the ehifs still 
remain ; and the acciiinuiatioii of 
shells and tussii remains in particular 
■pots, ]irove that the tides lor ueniu- 
nes waited every thing niuvcnblo to 


those points. The economy by which 
water forms I arid, even above its own 
level, is well understood by all who 
ha\e witnessed what i>nsses on the 
sea-sli.ii-e, in situations whore the sea 
IS iTTadually reheatinir. In shoit, every 
lact -uppoits tlio iiioi’liarncal hvpotlip'- 
sss, and tends piove that all changes 
ol iirittcr. whetfic- great or small, ori- 
mnate witli grc.it inolions, which 
cieate enia.! and 8|ipciiic ones, while 
llicse sciie .IS (lie proMinate causes 
of local ami paiticiilar phenomena. 
— ^'Phe knowledge of the struetiire, 
composition, and arr.ingemenl ot llie 
nuiienals whi'-!i foioi inonntains, 
rocks, or str.ita eon-titutcs the yrr:if 
part of t!ie sci<.,i,;,. called ticologv. — 
in the stTonfl pa'l.we niav im-luile 
the diieelio)]^ stiin-iure, and extent of 
the iiiiner.at d\k>‘s and metallic \eins 
hy which they an* intersected. — fii the 
tJurtt part, the changes whieh are 
taking plaee on the hiirfaoe of tlic 
globe by the agency of iniimlations, 
oaitb<|uakes, and videanoes. — Tiiere is 
a fourth part, winch may be sivletl 
speculative geology, or an nuesti- 
gation of the causes that have pro- 
bably operated iu the fonnatiou of 
rockx and inou'-lams, ami also those 
[by whieh the r.'iolutinns of the etarth's 
vtirfaee have been tmhseijuiMitly alfect- 
ed. Nor Is this part, as some .isserf, 
entirely uscIcms ; the advocates of par- 
ticular Bsstems have engaged iu .an 
active examtiiatioii of nature to sup- 
port their opinion*, and h.ivp *• coni- 
’>.assed sea ami hin<l to gain prose- 
lytes thus iiiimeioiis f.icN Intve heeii 
discovered, with w'hich we shoiild not 
have been acquainted lia«l they remain- 
ed idle in their stiidicH. It inav, how- 
ever, be doubted, whether they have 
not sometimes been iiHPiisjhly i rid need 
I to close their eves on other facts that 
oppo-ed their favourite theories. 

Gent ra ^ Conclnsiona, by MrJV. PhiU 

lipa, in his Outlines itf Gvoloi^y and 
I Mtnn'aloyy, 

1. 'I’he lowest awl most lerel part* 

I of the earth eoiisisl of horizontal 
I Ntr.ita. composed of \<arious Bubstauccs, 
iiMiiv oi tiiein containing marine pro- 
I ihictioiis. — 2. iSiTOifar strata are found 
in hills to a great height. -4). Shell* 
.are somotlmen so nirrieroti* as to con- 
stitute an entire stratum.— -i. Shells 
are found in elevations far above the 
level of the sea, and at heights to 
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which the 9ea could not be raised by 
ny existiitfr raiise. — ft. I’hese shells 
once lived in the •nni, and weie depo- 
sited by it. — r». Shells etiiitiiiiic to he 
loiiiid <is vie lise to the loot ot f;rcnt 
vhmux uf Tuountainji. — 7. At thi». ele- 
V. it mil. the htratii, icvte.-ul of heiiifj 
hoi i/oiit:il, as in pl.t.iij, have various 
d(‘i'iee!>ot nil lin.iiioii, and aio '•onie- 
liiiifs \eitiml. rrom tln-e and 
i>llii‘r eiiriiin'>laiires we iiiUr that 
tlii'ie li.iie heeii Irciiumit iimiitions 
and ndie.its of the sea.- !t. As we ap- 
;ii< dcli till* uf fufti/ ut‘iU/i- 

/uiy/ji, the I i>iiiiiiiis oi iiiai iin* annn ils 
and '•hell- heiuiiie laie, and even 
n I. oily di"a|i|ie.ii.- Id. 'rin ir stiat.i 
aie u holly <1 liiereiit, and eontuiti no 
Te^tiue id a li\ iin, i-iealine. — 1 1. These 
sli.ita a;,', hy some, i iin«id('ivil as not 
jiiei'i'eh 111 tlie plaee where tlieyw'ere 
iorined. — !■> veillieles.'s, as they 
roiitaiii no ve'-tiee nl <iniiiial reinains, 
tliev iiie eonsnleied (he ohiest loi Ls, 
and aie ealled Kocks 

tei lin'd iitmufirt', hei.inse ineludaig 
no lestitfe ol animal remains, ate of 
v.iiioiis kinds. — It. IliiekA, oncloMitg 
tiainiul iemaiii», nre never found un- 
do) neatii, 1)1 '-iippurfin^, tliohO rocks 
termed Ifi. Nou’e primitive 

loeks aitei mite vviUi eacli other, but 
gianite is found beneath, and fre- 
uueidly oveilop* all otliers. — 1(5. 
floeks whieli inelnde oit'anic remains 
must have heen roimed ay/rr the 
shells tlu'v (.oiitain ; and, tUftefort!, 
not hem;? ecnisideied prmntivet are by 
same termed .ve* uuluru rocks : heuee 
geolu^i-ts speak ot prtmarif and «c- 
coHiliiru fornuiUonr , — 17. There are 
many vaiieties of secondary rocks, 
eui h ol whieh has received a geolo- 
gical appellution. — IS. There exists 
another i*la'-» of substance!*, not ap- 
|iiopi lately leniied rucks x hut the 
drbns Ol luiu of rocks, hy long ex- 
posure to the action of air and water, 
are therefore termed alinvtat deposits. 
—19. The surface of the globe has 
been subject to ininierous eatas- 
trophns : some of which have not 
been owing to irruptions of the sea. 
but to the agency ot fresh water ; and 
these irruptions of fresh and of salt 
water have been afternafe. — 20. Cer- 
tain deposits are always found beneath^ 
never above, certain otiicr deposits. 
Jlocks which contain no anirtml re- 
4Mine are always found beneath, 
dfvgr reefing tlioio roclii, 
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whidi do contain animat remains s 
and tho>e deposits termed nlhtcial, as 
gravel, sand, clay, ike. arc never found 
beneath olh'^T rock*), hut always rest- 
tnf> vpuu them. — J’oi fiiither re- 
nrirks,«ee Primary UocLs, Secondary 
Hocks, Trnnsitmn tiocks, Alluciat 
tiruund, and I'olcanoes. 

(iKHrtl I NATION. The vital de- 
velopeiiieiit of a seed, when it lir£>t 
begins to grow. 

GILDINC. The ait of covering 
the -mfrin* of hnilies w'ith pold. 

The gold piepared for painting is 
called shel -gold or gold povi'dei , and 
may be obtained by ainalgamafiiig 
one’ part of gold with eight of iiuick- 
silver, and afti-ivvnvd evaporating ffiu 
l.iUei, which leaves the gold in tha 
form of povvdcM' ; or otherw ise tha 
metal may be reduced to powder by 
mechatih'al tiitiiiation. For this pur- 
pose. gold leaf must be ground with 
>.oney or strung gum-water for a long 
time ; and when the powder is sulli- 
cieiitiy line, tlie honey or gum may ba 
washed off vvitfi water. 

GLASS, the diflerent kinds of^ 
inannfactuied in England at presenti 
are 1. Flint Glass. 2. Plate (ilass. 
3. f'rown Glass. 4. (Iroad Glass, 
5. HoUle (ila«s. 

I'he ingrodicnts usedhy the principal 
inanutacturei s of (lint glass, are, 
Puiihed I«yau sand - lUU parts 
Hcd lead - - - - fi 
Purified pearbash - - 3 

A little manganese is often added to 
correct the green eolou»- W'hieh map 
arise from the coinbuetihlo matter ot 
oxides ot iron. Arsenic and nitre arc 
soinetiiiies used. 

Plate glass, which is so valuable, and 
is used lor looking glasses, or windows 
where expense is disregarded, is made 
from the toUowing materials ; — 

Pure sand - ' - - - - 43 
Dry suhearbonate of soda 26*6 
Pure quick limo • • - 4 

Nitre - 1*5 

Broken plate glass - • 25 

lUO 

Which will yield seventy parts ot 
glass. 

Crown glass, or window glass is 
made fl-om line sand. Impure barilla or 
kelp. Five parts of sand and eleven 
of kelp by measure are usually eni* 
ployed. But there is a great oUleP^ 
ih Ibe kinda of Inlp* 
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Br<iad glass is made from soap* Mihirh is les^fl sloalv cooled. In most 
I'oilers' waste, kelp and sand. The of the metals, the degree of fiexlhillty 
soap'boilcrs'waste consists of lime used thev possess, mii-t he sufficient to re- 
fur making the alkali caustic, the tnedy this hiaeciiracs' as it takes place ; 
insoliihle matter ot the alkali, and a but ii; glass, which,' though Tory eluH- 
qiiaiitity of ^alt and water. tic and dcxible, is likewise excessively 

Huttle glass is the coai*sest of all, brittle, the adaf.tation of the parts, 
and is made from so:ip>hnilers' waste urged dllTerent ways by their uispo- 
aiid river s.and, in inch propoilioiis as sition to retain their respective dlmcii- 
the naluic ol the waste must deter- hioiis, and likewise tu remain in con- 
mine. Common sand and lime, with tact, by \hluc of the coheslie attrac- 
a mixture of clay and sea «alt, form a tion. can he maintained only by an 
cheap mixture lor bottle glas?. ela-tte yielding of the wliole, as far as 

As far as observation Iihs hitherto may be, which will therefore reiuahi 
directed ii-, it ajipeais to he a general in a state ol tension. It Is nottherc- 
rule. that the hardness, bi ittteiies«, fore to be wondered at, that a solution 
eluNlicity, and nthei mechanical pin- ut continuity of any part of the surfaco 
pcrij4>«' ot congealed bodies, are greatly should destroy this equilibrium of 
allecti d by the degiee ul' rapidity with elasticity ; and that the sudden action 
wini h they a««uiiie the solid state, of all the ]>arts at once, of so brittle a 
This, which no doubt is relcrable to material, slnmld destroy the eontt- 
Ibe property of erystullization, and its nuity of the whole, instead of producing 
various modes, is remaikably seen in an eiiuilibrium of any other kind, 
steel and other metals and seems to Though the facts relating to this dls- 
obtaiii ill glass. When a drop of glass position of glass too suddenly cooled, 
IS sutfeied to fall into water, it is found are iminerous and inteiehtinv to the 
to po&vess the lomarkahle property of philosopher, yet they constitute a seri- 
flying into in'iiutc pieces, the instant ous evil with respect to the uses of this 
a small pat t ot the tail is broken off. excellent material. The remedy of the 
TIih, which is commonly distiiieiiished glass-maker eonsists in annekling the 
by the name of Prince Rupert^ drop, several aitlcles, whic^i ' is done by 
is siinihii to the philosophical phial, placing them in a furnace near the 
wliieh is a small ^esiiel cit thick glass furnace of fusion. The glasses afo 
Middciily cooled by exposure to the tirst put into the hottest part of this 
air. Simdi a vessel possesses the pro- turnanc, and gradually removed to the 
peity of flying in pieces, when the cooler parts at regular intervals of 
Miiallest piece of flint or angular peb- time. Uy this means the glass cools 
hie is li r fall intu it, though a leaden very slow’ly throughout, and is in a 
bullet may be dropped into K lioin great incaMire free from the defects of 
some height without injury. Many glass which has been too hastily cooled, 
explanations have been offered, to M. Keauinur was the first who made 
account for these and other similar any direct expeririicnts upon the eoii- 
appearanees, hy referring to a sup- version of glass intu poreelain. In- 
posed ineebaiiisin or arrangement of stances of this effect may be observed 
the particles, or sudden eoiifiiienient ot aniniig the rubbish of brick-kilns, 
the matter of heat. The immediate where pieces of green bottles are not 
cause, however, appears tu he derived uiifrequently subjected by accident, to 
Irom the fact, that the dimensions of the requisite heat ; but tut direct pro- 
bodies .suddenly cooled remain larger, cess is as follows : A vesfiel of green 
than if tjie refrigeration had been glass >s to be filled up to the top with 
more ^adual. Thus (he specific gra- a mixture of white sand and gypsum, 
vity of steel hardened by sudden cool- and then set in a large crucible upon 
ing In water is less, and its dimensions a quantity of the same mixture, with 
■ consequently greater than tliat of the which the glass vessel must also be 
same steel gradually rooled. It Is surrounded and covered over, and the 
more than probable, that an effert of whole pressed down rather hkrd. The 
the same n.xture obtains in glass ; so crucible is then to be covered with a 
that the dimensions of the external lid. the junctures W'ell luted ahd put 
.and suddenly cooled surface remain intti a potter’s kiln, where it niust re- 
jarger than are suited to the accurate main during the whole time that the 
envelopement of the interior part, pottery is baking; after wht<jh|theglake 
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xes»e\ will b« found traunformcd into a in all dirr^ion^, probably from tlie 
inilk’Wliite porcelain. The ^lars, on action of the hot sulpliuric aeid on 
fracture^ appear* fihrou*. a* if it were the alkali in the pla**. Mr. Brogniart 
eouip<;se I merely of silken threads laid placed hii» plates of glass, some of 
by the side of each other : it has also th'^in much larger than any' ever he- 
quite lost the imootli ami shining fore painted, on very sinoolh plates of 
appi'aranrc of glass, is vi-ry hard, and eaitlk or porcelain unglazed, which he 
emits sparks of Are when stiuek with found to answtM* extremely well, 
steel, though not .«»o briskly as real GLAUBER SALT, is native sul- 
pitrcelaiii. Lewis observed, thal the phate of soda. Its constiients are 67 
above-mentioned materials have nut soda, earhoiiate of soda 16*33, muriate 
e.xclusive1v this oifect upon glass ; but of soda 11, carbonate of lime 5*64 It 
that jiowJered etiarenal. soot, tobacco, is found along wdth rock salt, and dis- 
pipe clay, and boiie-abhcs, pioduccthe solved in the waters of tite ocean, 
saniech.iiigc. It is riMii.'irkahle.thatthe CLAUHETilTE, a mineral con* 
suiToiiiiding s.uid becomes in sonic sisting of dry sulphate of lime 49. dry 
measure agglutinated by this process, 5ulph.ite of soda .ll. 
which, if continued tor a sufliciciit (iLAZlNG.— fBee Pof/erp./ 

length of time, entirely destroys the GLIMMER, a name given to mica- 
texture of the glass, and rentiers it cedus cailhs. 

piilveiulciit. GIjOBULAR •structure in mineru- 

The a cicut stained glass has been logy isj W'hcn rocks consist of balls of 
iiiiich admired, and lieautitul paintings dilferent sizes, frequently concantrie 
on tins substance have been produced spherical lavevs. suineiimes detached, 
of late ye.ai>. The colours are of tin* at other times imbedded in rocks of 
nature of those used in enaincHing, the same kind, 
and the gla^s should have no lead in GLUriXA. This cartii was disco- 
its composition. Mr. Brogninil has vered hy Vauquelin, Arst in the aqua 
made many czperinxuits on this sub- marina, and afterwards in the enic- 
j«ct. The purple: of Cassius, mixed raid, In the winter of 1799. lU name 
with six part*! of a dux composed of is derived from its distinguishing cha- 
boiax and gkass in ole with silex and racter of forming with aciiU salts that 
lead, produces a very beautiful violet, are sweet to the ta*>te. The bditiwir.g 
liut lialdc to turn blue. Red oxide of is his method of obtaining it * —Let 
Iron, prepared by means <»f the nitric I0(i parts of borvl, or emeiaUi, be re- 
acid and sub«iequent expoHiire to Are, diiccd to a Ane powder, and Insed in a 
and mixed witli a dux of liorax, **aiid, silver crucible with 306 of pure pot- 
aod a small portion of minium, pro- ash. Let the mass lie diifused in 
diiecs a Ane red. Muriate of silver, water, and dissolved by adding inu- 
oxide of zinc, white clay, and the viqtic acifU Evaporate tlie solution, 
yellow oxide of iron, mixed together taking care to stir it tow’ard the end : 
without any Aiix, produce a yellow*, mix the residuum with a large qu.in- 
light or deep, aceoi ding to tlie quan- tily of waU‘r, and Alter, to separate 
tity laid on, and equal in beauty to tlic silex. Precipitate the Altered li- 
that of the ancients. A powder le- quor w'hich contaius the muriates of 
mains on the* surface after baking, alumina and giueiiia, with carbonate 
wldch may easily he cleaned oOT. Blue of potash ; wasli the precipitate, ami 
Is produced by oxide of cohait, with a dissolve it in sulphuric aeid. Add a 
Aux of silex. potash, and lead. To ceitain quantity of siilpliate of iiot- 
prodnee a green, blue must lie put on ash, evaporate, and crystals of aiitm 
one aide of tlie glass, and yellow on will he obtained, \rhen no more alum 
the other ; or a blue may be mixed is niforded by addiug sulphate of pot- 
with yellow oxide of iron. Black is ash and evaporating, add solution of 
made by a mixture of blue with the carbonate of ammonia in excess, 
oxides of inhiiganci'c and Iron. The shake tlie mixture well, and let it 
lieudiiig of the glass and alteration of stand souic hours, till the glucina is 
tbe eoloitrs. In baking, are partieu- re-dlssplrod by the excess of carbonate 
lurly t) be avoided, and require much of ammonia, and nothing but the qlu- 
care. Gypsum has been rcconiinciided inina remains at the bottom of the 
fur tlicir support, but this frequently vessel. Filter the solution, evaporate 
renders the glass white, aud cracked to dryness, and expel tbe acid Brom 
337 **“ 
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tB^ carbonate Of /rlueina by hg- 

iritlon in a crucible. Thus litteoo or 
sixteen per cent, of pure glucina will 
he obtained. Glucina tlius obtamed, 
is a wii'te, i>oft powder, li^bt, iii-^ipul, 
and adhering to the tongue. It does 
not change vegetable blup«>. It does 
not harden, shrink or agglutinate by 
heat ; and is infusible. It is iiisolii- 
Ide ill water, but torni.s with it a 
slightly fluetile paste. It is dissoivo<l 
by pedash, soda, aiui carbonate of ain> 
umnia ; bnt not by pure annnonia. It 
vnitCK with sulphuretted hydiogeri. 
Its salts have a saerharine taste, ivitli 
soineuhat of astiingciiev. 

GLl'K. iiKspissated jolly made 
from the parings of hides and other 
offals, by boiling tlicra in water, 
straining through .a w'iekcr basket, ‘^uf- 
feringtbe ittjpuririe>» to subside, .md 
then boiling it a second time. The 
Artielcs should first be digested in 
lime-water, to cleanse thooi from 
grease and dirt ; thou steeped in 
watei, stirring them well fimn time 
to time ; and lastly, laid in a heap, to 
have the water profsed out before 
they are put into the boiler. Some re- 
eoniincnd, tliat the water should be 
kept as nearly as voesiblc to a boiling 
heat, without '«uircring it to enter into 
ehullitioii. In this state it is ponied 
into rlat frames or moulds, then eut 
into s'liiarc pieces when congealed, 
and at tei wards dried in a coarse net. 
It is said to Improve by age ; and tliat 
glue is reckoned the best, which swells 
consideraidy -without dissolving by 
tliree or lour days iiilusloii in col’l 
water, and recovers Its hornier diincii- 
sioiis and properties by dr^'ing. Shreds 
or parings of vellum, parchment, or 
white leather, make a 'clear and al- 
most eolourless glue. 

GLUTKN, fVegolable). If wheat- 
flour be made into a pa'ite, and wash- 
ed in a large quantity of water, it is 
aeparated into three distinct eiib- 
atanecs ; a niueillageoiis baechiuine 
matter, which is readily dissolved in 
the liquor, and may be separated from 
It by evaporation; rtaich, which is 
tus^nded in the fluid, and subsides 
<0 the bottom by repose ; and gluten, 
which remains in the hand, and is te> 
"Hacious, veiy duetile, somewhat elas- 
%tle, and of a brown-grey colour. The 
sflrrt of these substances does not 
>nUally differ from other eaccUa- 
mucSflagct. The second, aamely, 


the starch, forms i , , luLl by boil- 

ing in water, though it is scarcely, if 
at all, acted iiioii by that fluid when 
cold. Its hahitudes and products with 
the lire, «»' with nitiic achl, arc nearly 
the same as those of gum and of 
sugar. It .■•ppc.ars to be as much more 
I emote ironi the saline state than 
gum, ns gum is more remote from 
lbiit*st.ate than sugar. The vegetable 
giutcii, though it existed betore the 
wnshuig, in the piilvci ulent form, and 
I as acquired its tenacity and arlliebive 
qiialitic'* from the water it has im- 
bibed. ix nereithclc'V’ totally insoluble 
in tlii< fluid. It lias scarcely any taste. 
W'licMi dry, it i" semi-iransj.areiit, and 
reserables gliu* in its eolour and ap- 
)*paraiiee. If it bo dr.aw'ii out thin, 
wli**n tir.st obtained, it may be dried 
by cx|»o‘ure to the air ; but if it be 
expo<.i>vi to warmth and moisture 
wiiile wet, it piitrilu's like an iiuimal 
Mibstaiiee. The dri<‘d gluten applied 
to the flame of a candle, crackles, 
swells, and burns, exactly like a fea- 
ther, or luece of horn. It affords the 
same products by destiuctive distilla- 
tion as animal matters do ; is not so- 
luble ill alcohtd, oils, or ether ; and ia 
acted upon by acids and alkalis, when 
heated. According to Houelle, it is 
the same with the r.iseous substance 
of milk. Gluten is found in a great 
number of plants. I’roiist discovered 
it in aeonu, ehestniiN, horse-rhpsinuts, 
apples, :iml (|uliices ; barley, rye, 

} >eaoe, and beaus ; likewise in the 
eai’es of rue, cabbage, cresses, hem- 
lock, hfirage, saffron ; in the berries 
of tiie elder and of the grape. Gluten 
a]>peai « to be one ot the most nutri- 
tive of the vegetable suhstauces, and 
wheat 5‘ceins to owe its supeiiority to 
other gram tiom its containing it in 
laiger q’vinlities. 

tiNEISS. A eompmsml rock, eon- 
si-sUng of fel.spar, quartz, and mica, 
disposed in slates, trorn the prcdonii- 
iiiiiire of the mica scales. Its struc- 
ture is called by Weiner, granular- 
slaty. This geogno'itic formation is 
always stratified ; eoiitaiiis sometimea 
crystals of schorl. tourmaline, and gar- 
net, and is peculiarly rich in metallic 
ores, 

GOLD, is a yellow metal, of specific 
gravity, 19*3. It is soft, very tough, 
ductile, and malleable ; unalterable 
and fixed, whether exposed to the at- 
mospherci or to the Btrougest beat of 
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farnace!. Poworfiil huriiin; mirrors 
have volatilized it; and it has been 
driven up in fiimc!, in the niotaHic 
state, by flame urged upon it by a 
stream of oxygen gas. The eleetric 
shoek eoiiverts it into a purple oxide, 
as may 1>c seen by ti-ansimttnig that 
commotion through gold leaf, between 
two pinres of ; or hy causing the 
explosive spark of thi'ec or inoie 
square tcet ul coated glass, to fall 
upon a gilded surface. A beat of 
32 deg. W., or perhaps 1300 deg. F., is 
required to melt it, whieli does not 
happen till after ignition. Tta colnui. 
when melted, is ot a bluish-green ; 
and the same eoloiir is exhihited. by 
light transmitted through gold leaf. 
The limits of the duelility and inul- 
Icahlity of gold are not known. The 
method ol extending gold used by the 
gold-beaters, coiisi'<ts in hammeiing a 
number of thin rolled pl.ile- between 
skins nr animal membranes. By the 
weight and measure of the *best 
wrouchl gold leaf, it is found, that 
one gram is made to eover 56^ squaie 
inches ; and Iroiti the speeilie gravity 
of tne metal, together with this ad- 
uicasureiiient, it tollow s, that the leaf 
1 

itself is part of an inch thick. 

This, however, is not the limit of the 
malleability of gold, for the gold- 
beaters find it necessaiy to add three 
grains ot copper in the ounce to haideii 
the gold, which oUicrwi'‘e Avoiild j'a.vs 
round the irregulaiitics of the newest 
skins, BTiu not over theni ; and in 
using the old skliH, which are not so 
perfect and siiiuotl'., they proceed so 
far as to add twelve grains. The 
wire which is used by the lace- 
makers, is drawn lioin an ingot of 
silver, picviously gilded. In this way, 
from the known diameter of the wiie, 
or bieadth when flattened, and its 
length, together with the quantity of 
gold used, it is found, by computation, 
that the covering of gold is only one- 
tw’clith part of the thickness of gold- 
leaf, though' it still is so perfect as to 
exhibit no cracks when viewed by a 
microscope. No acid acts readily 
upon gold but a(|ua regia, and aiiuc- 
ous chlorine. Cliroinic acid added to 
the muriatic, enables it to dUsolve 
gold. The sniall degree of concen- 
tration. of which aqueous chlorine is 
susceptible, and the imperfect action 
of the latter acidtj render aqua regia 


the most eonvenient solvent for thi* 
metal. When gold is lininerscd in 
aqua regia, an eireive*cence takes 
place ; the solution thiges animal 
matters of a deep purple, and cor- 
rodes them. By caieful evaporation, 
line crystals of a topaz colour arc ob- 
tained. The gold IS piccipitated from 
its <iolvcnt by a grc.at number of sub- 
stance**. Lime and magnesia precipi- 
tate it ill the form of a yellowish 
powder. Alkalis exhibit the same 
appearance ; but an excess of alkal! 
re-dissolves the precipitate. The pie- 
cijiitate of gold obtained Iroin aqua 
regia by the addition of a fixed alkali, 
appears to be a true oxide, and is so- 
luble in the sulphuric, nitric, and mu- 
riatic acids; fioin which, how'cvcr, it 
separates by standing, or by evapora- 
tion ot the acids. Gtillic acid prcci- 
pitatc*! gold of a reddish colour, very 
soluble in the nitric acid, to which it 
eumnuinirates a fine blue colour. Am- 
mottia precipitates tlie solution of gold 
much more readily than fixed alkalis. 
This piecipitate, w'liicU is of a brown, 
yellow, or orange colour, possesses the 
propeuy of detunuting with a very 
considerable noise when gently heatco. 
It is known by the name of fulminating 
gold. The presence of nininoi.da is 
necoosary to give the fiilminatlni^ pro- 
peity to the precipitate of gold , and 
It w'ill be produced by itreciptMing it 
with fixed alkali, fiom an sqi. a regia 
previously made by adding sa. auuiio- 
niac to nitric acid, or by pr^'c pirating 
the gold from pure aqua icgia, by 
means of sal ammonia, iir-te ad oftbe 
ammonia alone. The lulroiuating gold 
weighs one-fourth more than the gold 
maiie use of. A ruiisideralilo degree 
of precaiitinii is necessary In prepar- 
ing this substance. It ought not to be 
dried but in the open air, at a distance 
Irom a lire, beraiise a very gentle heat 
may cause it to ex)>lode. Several fatal 
accidents ba\o arisen from its ex'- 
plosion, in ronseqiieiiee of the friction 
of ground stoppers in hoitlos contain- 
ing this substance, ot w'hicii a small 
poitiini remained in the neck. Frl- 
minatiiig gold, when exposed by Ber- 
tlinllet to a \cry gentle heat in a cop- 
per tube, with the pnciiinntinal appa- 
ratus of mercury, w as deprived of its 
fulminating quality, and rouverted 
into an oxide at the same time that 
aminoniacnl gas was disengaged. 
From this dangerous experinieut It It 
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a^ficrtaine.l. that fulminating gold 
consists of oxide of gold combined 
n'lth Mnmnnia. Tlie same eminent 
pbilosoplier caused fulminating gold 
to explode in copp«T vessels. Nitro- 
gen gas was disengaged, a few drops 
of water appeared, and the gold was 
redueed to the metallic form. In this 
experiment lie infers, tliat the ammo- 
nia was decomposed ; that the nitro- 
gen, suddenly assuming the clastic 
state, caused the explosion, while the 
oxygen of the oxide united with the 
hydrogen of the alkali, and formed tlic 
water. This satisractory theory was 
still tarther confirmed by the decom- 
position of fulminating gold, which 
takes place in eonsequence of the 
arlion of the couecnl reted sulphuric 
acid, of melted sulphur, fat oils, and 
ethor ; all which dcpiivcd ft of itsful- 
minuting <|u:ility, hy combining with 
Us ammonia. Siilpburv'ts precipitate 
gold from itii solvent, the alkali unit- 
ing with the acid, and tlie gold falling 
down coinhined with the sulphur; of 
which, however, it may he depiived hy 
moderate heat. Most metallic siili- 
stanccs precipitate gold from acpia 
regia ; lead, iron, and silver, precipi- 
tate it of a deep and dull purple co- 
lour ; copper and Iron throw It down 
in it.s m<'tii1Ii<' state ; Idsniiith, xinc, 
and inercurv, likewise precipitate it. 
A plate ot till, immersed in a solution 
of gold, affords a purple powder, called 
the purple powder of Cassius, which 
|s II ^od to paint in enamel. Ether, 
naphtha, and essential oils, take gold 
from its solvent, and from liquors, 
which have been called potable gold. 
The gold which is precipitated by eva- 
poration of these fluids, or by the ad- 
dition of sulphate of iron to the solu- 
tion of gold, is of the utmost purify. 
Most inetnis unite with gold by fu'<ion. 
IVith silver it forms a coinponnd, which 
is palf'r in proportion to the quantity 
of silver added. It is remarkable, that 
a certain prop nlJon, for example, a 
fifth part, renders it greenish. Kiom 
tliis circiiinstanec, as well as from that 
of a considerable proportion of these 
mctnls separating from each other by 
fusion, in consequence of tlieir dif- 
ferent specific gr.ivities, when their 
jMopoitions do not greatly differ, it 
should seem, that tlieii' union is little 
more than a mere mixture without 
eoinhination ; for, as gold leaf trans- 
mits the green rays of light. It will 
JIO 


easily follow, that paitielcs of silver, 
enveloped In particles of gold, will re- 
flect a green instead of a white light. 
A strong heat is necessary to combine 
platina with gold ; it greatly alters 
the colour of the gold. If its weight 
exceed the forty-seventh part of the 
mass. Mercury is •■trongly disposed 
to unite with gold, in all proportions 
M‘ith which it toniiK an amalgam ; tliii, 
like other amalgams, is softer the 
larger the proportion of mercury. U 
softens and liqtieiies by heat, and 
crystallixfs hy cooling. L«*ad unites 
with g(dd, and rim«ider.‘ihly impairs 
its ductility, ime-fonrtli of a* grain to 
an ounce rendeiing it nminletely brit- 
tle* Copper renders gold less ductile, 
harder, more fusible, and of a deeper 
colom. This is the usual addition in 
coin, and other articles used fii so- 
ciety. Tin renders it brittle in pro- 
portion to its quantity ; but it is a 
common error of chemical writers to 
say. that the slightest addition is suA- 
dent for this purpose. When alloyed 
with tin, how'ever. it will not bear a 
red heat. With Iron it forms a grey 
mixture, which obeys the magnet. 
This metal is very hard, and Is said to 
be much superior to steel for the fa- 
brication of cutting instruments. ]}li. 
miith renders gold wliitc and brittle ; 
ns do likewise nickel, manganese, 
arsenic, and antimony. Zinc produces 
the same elTect ; and, when equal in 
veiglit to the gidd, a metal of a Aiie 
grain is produced, whidi is said to be 
welt adapted to form the mirrors of 
reflecting telescopes, on account of the 
fine polish it is siisecptiblc of, and its 
not being subject to tarnish. The 
alloys of gold witii iiiolj hilena arc not 
known. It could not be mixed with 
tungsten, on account of the infusihiiity 
of tins last substance. Mr, llatrhct 
gives the following order of diflerent 
metals, arranged as tliey diminish the 
ductility of gold: bivmiith, lead, anti- 
mony, arsenic, zinc, cobalt, manga- 
nese; nickel, tin, iron, platina, copper. 
Sliver. The first three were nearly 
equal In effect ; and the platina was 
not quite pure. For the purposes of 
coin. Ml. Hatchett considers an alloy 
of equal parts of silver and eopi>er as 
to b- preferred, and copper alone as 
preferable to sliver alone. The gold 
coins of Great Dritain consist of eleven 
part.s gold and one copper. 

GONG. An Indian or Chinese gong 
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h made of an alloy of twenty parts 
tin and scvent>’-eiah't copper, which is 
brittle and malleable when it is tem- 
pered, and can accordingly be wrought 
easily ; but it liecnincs hard, elastic, 
and brittle, wlien it is allowed to coo! 
in the open air. It is made in the drst 
of those states, and is afterwards ren- 
dered clastic and hard. If struck with 
a hard body it would break ; but if 
struck with a piece of leather, the 
souQ^ is at first very small, but by vi- 
bration it is communicated to tlio rest 
of the mass, and becomes a very loud 
and terrible noise. 

GORGONIA NOniLIS, is a coral 
coloured red by some unknown stil>- 
stance. Its interior consitits of gela- 
tine and carbonate of lime. 

GOULARD'S EXTRACT, is a sa- 
turated solution of siibacetate of lead. 

GOUTY CONCRETIONS, have 
been found to consist of uric acid com- 
bined with ammonia. They are called 
chalk-stones. — (See Urinary Cal- 
culut.) 

GRAIN and Seeds are composed 
chiefly of starch or coagulated muci- 
lage, generally combined with gluten, 
oil, or albuminous matter ; in corn 
with gluten, in peas and beans with 
albuminous matter, and in rapeseed, 
heinpseed, linseed, and the kernels of 
most nuts, with oils. Sir II. Davy 
found in 100 parts of wheat sown in 
autumn. 

Of starch - - 77 

Of gluten - -19 

In 100 ports of wheat sown in spring. 
Of starch - - 70 

Of gluten - - 24 

In lUO parts of Barbary wheat. 

Of starch - - 74 

Of gluten - - 23 

In 100 parts of Sicilian wheat. 

Of starch - - 75 

Of gluten - • 21 

Sir U. Davy examined different spe- 
cimens of NoitI\ Aincrican wheat, all 
of thorn have ctuitaincd rather more 
gluten than the Dritish. In general 
the wheat of warm climates abounds 
more in gluten and in insoluble parts ; 
and it is of greater specific giavity, 
harder, and more difficult to grind. 
The wheat of the south of Europe, in 
consequence of the larger quantity of 
gliitea it containsi is i^puliarly fitted 
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for making macaroni, and other pre- 
parations of flour in which a gfuti- 
nous quality is considered as an excel- 
lence. In some experiments made on 
barley, Sir H. Davy obtained from 100 
parts of full and fair Norfolk barley. 
Of starch • - 79 

Of gluten - - 0 

Of husk • - 8 

The remaining 7 parts saccharine 
matter 

EiiilipfT has published a minute 
analysis of barley meal. Ho found m 
3840 parts 

Of volatile matter - 3fi0 

or albumen - - 44 

Of saccharine matter - 200 
Of mucilage - - 170 

Of phosphate of lime,with 
some albumen - 0 

Of gluten - - 136 

Of husk, wjth some glu- 
ten and starch - 260 

Of stnpeh not quite free 
from gluten - 2560 

Of loss ' - - 78 

Rye. afforded to Einhoff, in .3840 
parts, 2520 meal. 930 husk, and 390 
moisture ; and the same quantity of 


meal analysed gave, 

Of starch - - 2345 

Of albumen • - 126 

I Of mucilage - • 426 

Of sacelmrinc matter - 126 

' Of gluten not dried - 364 


Kemainder busk and loss. 

Sir H. Davy obtained from 1000 
parts of rye, grown in Suffolk. 61 parts 
uf starch, and H parts of gluten. DK) 
parts ol oats, from Sussex, afforded 
him parts of starch, 6 of gluten, 
and 2 of saccharine matter. IPOO 

f tarts of peas, grown in Norfolk, nf- 
orded him 501 parts of starcli, 22 parts 
of saccharine matter, 3.5 parts of albu- 
minous matter, and 16 paits of extract, 
which became insoluble during eva- 
poration of the saccharine fluid. From 
3840 parts of marsili bcansf 
Einhoff obtained. 

Of starch - - 1312 

Of allmmen - - 31 

Of other matters which may be 
conceived iiiAritive ; such as 
gummy, starchy, fibrous mat- 
ter analogous to animal mat- 
ter. - - '1204 
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T^WLE tfiht qmntitin Soluble or Nutritive Matters afforded bjl 
One Thoueand Part* of different Vegetable Substance*, 


ACCORPINU TO 8IR ». VATY. 


Vegetable B.‘ 

Whole 
luantity 
of .solu- 
ble or 
iiiitiitivc 
inattei. 

5fuei- 
lage or 
Starch. 

Saccha- 
rine mat- 
ter or 
Sugar. 

Gluten 
or Aibu- 
iiien. 

Katrac-t. 

armattei 

rendered 

nvoluble 

dunng 

evapora- 

tion. 

Middlc-ex wheat 


765 


190 

— 

Spnnj; wheat 

9l(f 

700 


240 


tliMewed wheat 

210 

178 


.32 

— 

({hirhtni wheal 

6:.o 

52ff 

— 

130 

— 

'I'liick-skiuned Sicilian who.'t 

pr.o 

725 

__ 

230 


Tirin-'kiiiiieil .Siciij.in wljoat 

9G1 

722 


210 

— 

Wheal Irom Poland 

950 

7.50 


2fM) 


Noifli Aineiipan wheat 

955 

730 


225 


Norfolk barlev 

020 

790 

76 

60 


().iM fi'oiii Scoilniiil 


641 

15 

87 

..M 

Il>e fiom Vorkshirc 

792 

64.5 

38 

109 


('oiiiuioii beajt 

fvO 

426 


103 

41 

Dry peas 

571 

501 

22 

35 

16 


from 200 

from 2!I0 

from 20 

from 40 

— 


to ‘200 

to 155 

to 15 

to 39 

MB 

Lin' red rake 

151 

12:1 

11 

17 


Hed beet 

148 

14 

121 

lit 


White Iteet 

1.36 

13 I 

119 

4 


Pai-pip . . 1 

90 

9 

90 



Ciin>t4 

98 

3 

95 


— 

L]ommon fiirnips 

42 

7 

34 

7 ^ 


Su-c(!i.!i till nips 

j 61 

9 

51 

s 1 

2 

f'afibatr,. 


41 

24 

H 


11) ooil -leaded clover 

.39 

31 

3 

2 

3 

Loii;>.-rooti’d t lover 

: 39 

30 

4 

3 

2 

WJiito rli.vcr 

32 

29 

1 

3 

A 

Sainfoin 

39 

2S 

2 

3 

6 

Lueerne 

2:1 

18 

1 


4 

31ead(iw fox-tail grass 

at 

24 

3 


6 

Perennial lye ar.'iss 

39 

26 

4 



5 

I'Vitilr nicadi w glass 

7« 

6.5 

6 


7 

nrughi-h meadow grass 

39 

29 

5 


6 

Pre«ted dog's-tail gi !i«8 

.35 

28 

3 



4 

Spiked f( «>cue grass 

19 

15 

2 


3 

Sw'ect-scriitcd ‘olt gra's 

H2 

72 

4 

■ 

6 

•Sweet-scented veiual grass 

50 

43 

4 



3 

Piorin 

54 

46 

5 

1 

2 

Piotin out in winter 

76 

64 

8 

1 

3 


All tliPBP siiliiltaiicos were submitted 
to oxpfritDPDt priion, and in »h«ir l a 
tmal state*, it is jirobable that the 
excellence of the dilferi nt articles as 
f«K>(l will be found to be in a ^leat 
measure propoitional tutlie quantities 
of soluble or nutritive iiialter-i they 
afford ; but still these quantities ran- 
not be regarded as aXteolulely denoting 


their ^ alue. Albuminous or glutinous 
mattei s have the charaetera of animal 
substances ; .*ngar is more nourishing, 
and extractive matter less nourishing, 
than any other principles composed of 
earl>on.hyilrogon, and oxygen. Certain 
combinations likewise ot these sub- 
stances may be more nutritive than 
others. The Derbyshire miners in win- 
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ter prefer oat-cakes to wlioaten bread ; 
flndifif^ that thl4 kind of nonriahinent 
•nablop them to support tbeir strcnirth 
and perform tlieir labour lictter. ]ii 
summer they say oat-cake heats them, 
and tiiey tlien consume ttio finest 
wheaten bread they can procure. 
Even the skin of Hu* kernel of oats 
pi’ohaby has a nourishiutr power, and is 
rendered partly soluble in the stomach 
with the starch and gluten. In most 
countries of Europe," except Eritaiti, 
and in Arabia, hnr‘*es are fed with 
barley mixed with ehiipped straw; and 
the chopped straw «eeins to act the 
same part as the husk oi the oat. Iti 
the mill Idlhs. of goful wheat yield on 
an average 131bs. of flour ; the «an>e 
fliiantltyof barley 1 ‘Jibs., and of oats 
only 81bs. In the south of Europe, 
hard or thin-^kiiuiM wheat is In 
higher estimation than soft or thiek- 
skinned wheat : the reason of which 
is obvious, from the laree quantity of 
gluten and nutrit-vc inattor it con- 
tains. An analysis was ntailc of 
only one specimen of thin-skinn<sl 
wheat, so that othej specimens may 
possibly contain more nutritive mat- 
ter than that in tlie table : tlte B.ar* 
bary and Sicilian wheats, before re- 
ferred to, were thiek-skiniiod wheats. 
In England the difficulty of grinding 
thin-skinned wheat, is an obiectlon ; 
but this difficulty is easily overcome 
by moistening the corn. 

URAlNEll, is a lixivium used in 
tanning to give flexibility to the skins. 
It Is obtained by infusing pigeons’ 
dung ill w.itor. 

(i!R.\.M.EATITE. See Terinofite. 

GRA.VATITB. *Sec ffrenafi*8. 

GRANITE is considered as the 
foundation rock on wiiich slate locks 
and all seeondfiry rocks are laid. 
From its great relative de\ith, gr.*iMite 
Js not frequently met with, except 
in situ.ations where it appearsi to 
have been forced tkroiigb the more 
siipertieial covering of the globe. 
Granite is a hitrd rock, whose eoimti- 
tuent parts are the three substance?, 
quw'tc, telspai'r and mica, which are 
more or less perfectly crystallized, and 
closely united together. The three 
minerals of which granite is composed 
vary much in their proportions in dif- 
ferent granitic rocks ; and often In 
apeciincns from the same rock. The 
crystals arc large, or small, or equally 
lAtermlJEed, in one part, and in another . 


part qiiaidz or felspar greatly predo- 
minate. Some granites are composed 
of small graiii'^, and have large crys- 
tals of felspar nitiTspersed ; these are 
denominated porphyntie granites.— 
Specimens of Coinii-h and Scotch 
granites arc iiotdiflicull to procure in 
London, as they are coiniiiouly used 
for paving-stone*. In the iornier, the 
felspar is white, in sonic Bpeennens it 
is soft and eaithy : the iiii<*a appears 
like glistening scales which have a 
tarnished scrni-mct'illic lustre. The 
quartz has a vitreous appearance, and 
is of a light grey robnir. fu Scotch 
granite the felspar has more com- 
monly a reddish brown colour. The 
mica is not iinfrcquently black and 
splendent : thi* di-lrngui^'lies it at iirst 
sight from hornblende, which is some- 
tiincs intermixed va ith tliis gianite. 
Very small-gr.’iined granites can 
scarcely be distinguUbed Iron sand- 
stone. In general, tMspar may be 
considered as forming tiie most abun- 
dant part ol granite ; it i* sometimes 
in a decomposing state, owing to the 
potash which freqimntly foinis a con- 
stitneut part of this mineral. It is not 
improbable, however, that what is con- 
sidered ns decomposing gianite, may, 
in some instanccs.he tiie oiiginnl state 
of the rock, tiranite is not straliUed, 
but is sometimes separated into tabular 
inass-*g, which have been mistaken for 
strata. It is more trcqiiently divided 
into large masses or block*, which 
have a tendency to assume a rhoin- 
boidnl form. (Jranit** aNo exists in 
round masses, whicli aie comnosod of 
coii**enfric spherical layers, separated 
by granite of a less compact kind, and 
inclosing a harder centr.il nucleus. 
The'«e glohnlar masvps are lliree or 
tour yards or mi>rc in diameter, and 
aro sometimes fouMd detached, and 
r sometimes imbedded In granite of a 
softer kind : prnbahlv the detaclied 
globes of granite were also once im- 
bedded in n similar rock, which has 
been decomposed and worn away. 
This globular structure is not peculiar 
to granite. When granite .rises high 
above the surface, it forms lottv peaks 
and rugged piles, which at a distance 
resemble imiueuse rtilu*. According 
to the German geologists, granite is 
the lowest of nwk formations ; but 
from the observations of D'Aubissou 
in Auvergne, and of Humboldt in 
South America, aad fEom various eir<* 
343 
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cninstnncos \vc hare reason to infer logical fact. In Europe the principal 
that the source ol volcanic tires is far mountain ranges are granite ; a« in 
hehiw granite. I'lio higlicst point at Scamliiiavia, the Alps, the Pyrennees, 
ivhich gi anile has been seen is the ami the Caipnthian mountains. In 
siiuuint lit Mont ISlaiir, in Switzer- Asia, granite Birins A consirlcrable pait 
land, the loftiest uiunntaiii in Europe, ol the IJralian and Altaic range of 
rising 16,6S!) feet at)n\e the le\el of mountains, and it appears to compose 
the sea, or neaily li\e times higher the principal mountains that haro 
tiian any inouiitaiu in Kiiglaiia or been examined in Afriea. firanito 
Wales. It was lirst ascetuleil by Dr. rontaina few beds of other kinds of 
Picard in 17bti, and altci wards by rock, nor is it so rich in metallic ores 
ISaussure, who has published a very as gneiss and inicaceous schist. Veins 
interesting account of Ids ascent, of tin most commonly occur in this 
tiiieiss, micaceous schist, and other rock, and tin-stone is in some situa- 
slatc rocks rest n))on its sides ; and lions disseminated through it. Crys- 
oti the lower declivities of the moun- tain of schorl, topaz, and garnet are 
tain arc vast masses of liinc-stone. <o(nrtimc« found in granite, and an- 
Many of the mountains in the exteii- other mineral before describe by the 
sive 1 align of the Andes in South name of hornblende is also common 
America 1 ise much higher than Mont in some kinds of granite, as In that 
Illanr, but granite iias not been found which forms the summit of Mont 
there in a greater elevalioo than Itlanc. Gneiss and granite are some- 
11,500 feet, an clc\atiun exceeded by times mistaken fur each other by the 
iiiRiiy of the giaiiite mountains in superficial; hut they may be distin- 
Europe : but the range of the Andes giiished by gneiss being of a slaty 
is the seat of active volcanic fires, structure. Gneiss is sometimes curved, 
which appear to have covered the and a curious specimen is exhibited in 
primary iiiountaiiis with an immense the plate. 

iiiHss ot mutter eiected hy ancient and GRANULATION, the method of 
recent eruptions. In Mexico and New dividing nietallie substances into 
Spain also the giaiiite appears to be grains or small particles, in order to 
nearly coveied by basalt, porphyry, facilitate their combination with other 
and ia\a, ejected trorii the numerous substances, and sometimes for the pur- 
volcanos which now exist, or hare pose of readily subdlviiHng tiiem by 
existed ill those cuuntric*. To this weight. This is done either by pour- 
aeeuiiiulation of volcanic inntter the ing the melted metal into water, or hy 
mountains in South America o\te their agitating it in a box until the moment 
superior clciatLon. Ciiimburasso and of congelation, at which instant it he- 
('a>ainbo arc the highest mountains comes converted into a powder. Va- 
in the world ; the former rises 21,440 Hons eontrivaiiceH arc ii-^ed to prevent 
feet, hut their summits are vast cones danger, and insure success, in the se- 
coDiposed of volcanic productions co- veral manufactories thnt require gra- 
vered witli snow. Chiiiiliorasso is nnlation. (’upper is granulated for 
one mile and one Iniiuired and making brass, by pouring It through a 
sixty yards higher Ilian Mont Dlaiic. pertoralcd ladle into a covered vessel 
The general an aiigcmciit of the of winter W'itii a inovcaiile false bottom. 
Andes consists, according to Hum- A compound metal, consisting chiefly 
boldt, of granite, gneiss, mica, and of lead, is poured into water through 
clay-slate, as In the Alps ; but oii a perforiited vessel of another kind, 
these are frequently laid porphyry and for making small-slmt, in which the 
basalt, *' arranged in the form of re- beiglit above the surlace of the fluid 
gular and imiiiousc cohiiniis, wdiii h i'ei|iiiics partiriilar adjustment. In a 
strike the eye <il the traveller like tiic new mniiufactory ol this kind, the 
ruins ot enormous castles lifted into height is upwards of 100 feet, 
the sky." In the eastern parts of the (HiAPHlTE, (plumbago). There 
IJnifcd States, and in Canada, granite are two species, the scaly and the coni- 
is seen near tho siiiia<-e uncovered liy pact. — (See hlnck-lcad^ 
other rocks, and docs nut rise to any GRAVITY, (Specific).— (See Spe~ 
great level. The constant occurrence cijfc (tretrity.) 
of gyauire at a lower level in America GREEK FIRE. This was an fn- 
than In Europe, is g remarkable geo- Tentloii of the middle ages, wlilcb fqE 
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many yoan wai kept a secret by the felspar, schorl, tourmaline, garnot, or 
rourt of Constantinople, and enabled hornldrnde ; nor beds of granite, 
the Greeks, lor a time, to rc!>ist the chlorite, slate, tale, or magnetic iron- 
arms of the Mahometans. It was em- stone ; it contains petrifactions. The 
ployed in battles by laml and sea, and greywacke rocks are stratified : when 
on one occasion, was the moans of de- not covered by any other formation, 
stroy’.ng a fieet employed in the siege they form round backed bills, usually 
of Constantinople. It continued to inaiilateil at top. and intciscctcd by 
burn under vrat^'r. The composition deep Tallies. It contains immense bode 
is now unknown, and has ceased to be of transition lime*stonc, trap, and flint- 
an object of interest from the inven- slate. It is rich in ores, both in beds 
tioii of the inoie formidatile fire of and veins, and the veins are often of 
gunpowder. It is thought that it was an um oininuUly large sisc." 
ir<adc of asplialtum, nitre, and suU GL'ANO, a substance found on 
phur. many of the small islands in the South 

GJIEIEX KARTU, is the mineral Sea, w'hich are the resort of ntiincrout 
which furnishes the nioiintaiii green flocks of birds, particularly of the 
of tlie artists in water colours. The nrdea and phtenicopteros genus. It is 
colour Is durable, thougli less bright dug from beds titty or sixty feet thick, 
than tliat obtained from copper. '1 he and used as a ^ aliiable ‘ manure in 
green earth of Verona, on analysis. Pern, chiefly for Indian rorn. It is of 
was lound to contain 53 silica, 23 a dirty yellow colunr, nearly insipid to 
oxide ot ii on, 2 magnesia, 10 potass, the taste, but has a poweV/ul smell, 
and (1 water. It is lound in masses, partaking ot castor and valerian. Ac- 
soft, and rwtlier arcasy. cording to the analysis of Fourcroy 

(iKKCNSTUNfi, a‘ rock of the trap and Vauqitelin. about one-fourth of it 
foiination, consisting of hornblende is uric acid partly suliirated with am- 
and IcKpar, botli in the state of grains monia and bine. It contains likewiso 
and siriall eiystals. oxalic acid, paitly saturated with am- 

GliKYWACKK, a coarse kind of moula and potash ; phosphoric acid, 
slate, which has been so named by the combined w'itli the same bases and 
4<erniaiis. It is thus described by J>r, with lime; small quantities of siil- 
Thomson : — Greywacke is gompOHcd phate and muriate of potash, and am- 
of grains of sand, which are ot various monia ; a Hinall poition of tat tnatter ; 
siics, and sQinctimcs even approach in and sand, partly quartzose, partly fer- ■ 
mamntude to rolled iiiansct. These ruginous. 

me coiinecled together by a basis of GLTACIJM, is a gum resin, ex- 
clny-slatc (common slate), and hence tracCed from a West Indian tne railed 
tins rock derives its grey colour and the giiiaruin officinale. A small part 
solidity. Thuso fiagiiiciits are some- is soluble in water, the rest in alcohol, 
limes quartz, sometimes a kind of in- It is used in medicine for syphilis, and 
diiiatcd clav-sl.ite, and sometiiiies other complaints ; cliiefly in rheuma- 
flinty sl.ate. The texture of greywacke tism, dissolved in ammonia, 
becomes grudunlly finer and finer GUM. The principal gums are, 
grained, till at last it can no longer be I. Thu common gums, obtained from 
perceived, and a sLaty structure sac- the plum, the peach, the chevr\-tree, 
ceeds. It then passen into greywacke &e. — 2. Gun* Arabic, which flows na- 
slate. Greywacke slate is nothing tiirally from the acacia in Egypt, Ara- 
eNe than a variety of cliiy-slate ; but bia, and el^euhere. Thin loriun a 
it may bo disliiiguihlicd fioui piiiiii- clear transparent iniicilngc w*ith water, 
live slate by dilfeient circumstances. — 3. Gum ISeiieea, or Senegal. It docs 
Its colour is usually ash or smoke- not greatly differ from gum Arabic ; 
grey, seldom showing that greenish the pieces aru larger and clearer, and 
or light yellowish grey colour which it seems to communicate a higher de- 
ls so common in primitive >late. It greo of tlie adhesive quality o^ water, 
does not show the silvery iiriiiiterrupt- It is much used by eairco-printers and 
ed lustre of primitive slate, but is others. The first soit of gums arc 
rather glimmering from interspersed frequently sold by this name, but may 
scales of mica. It contains no beds ot bo known by their darker eoloar.— 
quartz, but very often veins of that 4. Uuin Adragant, or Tragacanth. It 
mineral. It contains no crystals of Is obtained from a small plant of the 
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SAme name fixMvInjf in Syria, and 
f»!her eastern parts*.' It roijien to ns 
in small white contorted pieces re- 
semblmi; worms. It is U'*imlly dearer 
IhsiM other irniTis, and forma a thiekei 
jelly with water. Mr. Willi'' ha^ found 
llial the mot of the eotnmoo hlue-hell. 
Ityantithu'* non sei-iptii**, drii*«l and 
lowdeied, afTords si nineilsip'o. pn*He-«- 
in' all the (pisilitiO'i of that fioin i^iim 
Arabie. Lord Dumlonald has ex- 
traeted a nmeillajfe uNo from liohen**. 
(•unis treated with nitric acid aflTurd 
the aci<l of 

tJLiM (Ki.i-'tieJ.— fSee t'amtfekcvr). 

GUM RKSIX, The prinelpsii iriim 
reaiiii are fiaiikinecn'e, seannnoiiy. 
a'aftefiil.i, aloes, ffiiiii annnuniac, and 
gaiiilio.rre. 

4irNl»OMM)Ell. This well Known 
pow ler IS eoiiipO'Od of pnita, hy 
weight, ot nitie. l<5 of eh II eiial, and i) 
of iiilidnii, ii'tiinately li!emU-d toge- 
ther Iji Innsj poimdifv in wooden mor- 
tars with a small <|naiility ot water. 
Tins proportion of tlie material is the 
ino^l ofteetUJil. But the vaiiations of 
Etrengtii in dilfereiit 'amples «>f ^n- 
povvder are generally ncensioiieu bv 
the more or les-i intimate division and 
inixtun; of the part'-. The reason of 
this rii.ay he easily deduced from the 
eoii'ideiation, tiiat nitre d*ies not de- 
tonate until in contact with inllam- 
iiiahle matter : wlienee the whole de- 
tonation will be more speedy, the more 
numerous the aiirfin’e'* ofeontaet. The 
same caie’c deinaiub, that the ingre- 
dients should be very pure, because 
the mixture of foiTign matter not only 
diminishes the ijuantity ot effective in- 
gredients which it represents, but like- 
Mrise prevents the eontaets by its in- 
ter position. The nitre of the lliird 
boiling is usally chosen lor making 
guii)iowdor, ami tiie einirc-oHl of liirbt 
noods is jireferred to that of those 
wliicJi are heavier, ino.vt proliabh be- 
cause this la‘'t, being haider, is less 
pulver.ible. 'I'hc rc»iuisite ]>ounding 
of the materials is performed in the 
large way by a mill, in which wtmden 
mortars are disposed in rows, and in 
each of wliieh a pe-tle is moved by tlic 
Hibor of a watei -wheel ; it is neeeii. 
s:ir> to moisten the mixture from time 
to tiiiio witli water, which senes to 
iweveiit its being dissipated in the pal- 
seruleni form, and likewise obviates 
the danger of explosion from the heat 
occasioned by tlie blowi, Twelve 


hours' pounding is in general required 
to complete the mixture ; and when 
this is done, the gunpowder is in fact 
made, and only requfri's to be dried to 
render it ht for use. The granulation 
of gimptiwder is pertoimcd by placing 
the mass, while in the lorm of a stiff 
paste, in a wire sie\e, covering it with 
a I'.eard, and :igit.itii)g the Avhole ; by 
this means it is cut into small grains 
or parts, which, when of a requisite 
dryness, may be rendered smooth or 
tfhKssy tiy rolling them in a cylindrical 
vessel or cask. Gunpowder in this 
form takes lire more speedily than if 
it be afterw'aids reduced to powder, as 
may l)e easily accounted for from the 
eiretimsfance that the mtiainmatioii is 
more speedily propagated through the 
interstices ot the grams. Hut the pro- 
ce<s of granulation docs itself, in all 
pruhabititv, weaken the gunpowder, in 
the siame manner as it is weakcucfl 
by suffering it to become damp ; for, 
in this Inst case, the nitre, which is the 
only boUihle ingredient, suffers a par- 
ti si solution in the water, and a repa- 
ration in erystala of greater or less 
luaifiiitude ; and accordingly the sur- 
faces of contact are rendered less nu- 
merous. Hertliollet found that the 
clastic jiroduct, alforUcd by tlic detona- 
tion of fpunpow'der, consisted of two 
parts nitrogen gai*, and one carbonic 
acid gas. The sudden extrication and 
expansion of these airs arc the cause 
ot the effects of gunpowder. 

GVP8IJM. This genus contains 
two sficcies, the prismatic, and tho 
axifrangible. 

I. — Ih-iinitive gypsum, or anhydrite. 
Muriacit. Of this tlicre are hve sub- 
specie«i. 

1. Sparry anhydrite.— (See Oude- 
Spar.) 

g. .Scaly anhydrite. Its constituents 
art*, lime 41*7o, sulphuric acid fifi, iriur. 
of •tmla I’O. 

3. Fllirous anhydrite. Colours, rod, 
blue, and grey. 

4. Convoiiile*! anhydrite. Its con- 
stituents are, 42 lime, sulphurio 
acid, 0*25 muriate of soda. 

6. Compact anhydrite. Colour grey, 
sometimes with spotted delineations. 
Hardness and constituents as in tho 
preceding. Sp. gr. 2*U.5 
f 1.— Axifi angible gypsum. This spe- 
cies contains six sub-spccics. 

1. Sparry gypsum, or selenite. Co- 
lours grey, white, and yellow, wlto 
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oiicasional iridcsconrc. Itii ronstitu- oucasinnally discovered in primai-y 
outs are, 33*9 lime, sulphurio acid, and traii'tition inountaiiM : it belonirs 
21 water, and 2' I lows : liuchols. more jieeiiliarly to sei'oiulary stratified 

2. Polintf'd K'nnular I'yiioum. Co- rocks, but mav be tortned in all situa' 
lours, white, irrey, and r.-d ; some, turns \vlu>re lime and f^ulphuric acid 
times in spotted oi striped deiinea- e\ist near to elili other. Thoufrii 
tioii«. Its eonstltiients are, 32 liim*, gypsum rarely contH ins shells, hones 
30 wiiipiiiiric a(‘id, ami 3ri water, ac- are aoiiietimes found in it: hence it 
Cording to Kiiwaii. Tlie toliated and has been supposed, that suloliiinc acid 
compact gypsum, when piiie nnd ca* destroyed the traces of orifiiiiizatioii 
pable of receiving a polish, are termed in the former, wiiich consist ot liuiu 
n]a])a<>ter hy aitists, who l:i«liion them and carbonic acid, but acted with less 
into btatiies and vasew. Tlic coarser force on bOiies, which eontaiii pho-- 
kinds are used in agriculture, siiid are phorin acid. Tim IxHs ul gvpsum at 
converted 1i\ calcination into stucco. Chellaston.in the south of Deihyshiro, 

3. fonipa'ct gypwimi. Its eonstdu* are situnU'd near the \ ale ol Trent, in 

ents are, 34 lime, 4S sulphuric acid, 18 hills of low elevation, which may ho 
water. considered as forming tiie northern 

•1. PiliToiis gypsum. Colours, white, boundary of the vale. The. gvpsiiiu 
grey, anil red. Solt, sectile, and easily l>eds on the other side ol tlic vale are 
1 1 an glide. Its constituents are, 33 in lulls, w'hicli form the southern 
lime, 1 1'13 siiiphiiiic acid, 2L water. boundary near the junction of the 
r*. Scaly toliated gypsum. Colour, rivers Soar and Trent. The gypsum 
white. It uceuis :iloiig with selenite, is covered by marie and gravel eon- 
at .Montmaitre, near Paris. taiiiing nuuicrons organic impressions, 

fi. Kartliy gjpsum. Colour, yellow- among whieh I collected beleinnltes, 
ish w'liite. Composed of due scaly or graphites, joints ot the pcntacrinite, 
dusty particles. and bivalve shells, wrliieh apjtcar coiii- 

CypMim Ii:vs probably been formed pressed, and one specimen of a nii- 
by the decomposition of iioii p>'rite8, luclite. Thepiiucipal beds arc of con* 
which su|iplied the sulphuric acid that siderable thickness ; the stone is cons- 
afterwards united with the subjacent pact, and where it is not discoloured 
lime. .(\s a contirruation ofthis, itinay by an intermixture of red marie, or 
1m* observed, tliat tlie marie and sana by stripes of greenish marie, it is 
over gypsum, in many jiarts of Eng- white and tvanslureut Tiiiii strata 
land, eoiitiiin a largo quantity of of lieautiful white dhrous gypsum 
oxide ot iron. Gypsum is disthiguisheil oreur in amrle, at Cliltoii, on the 
from lime liy its softness : it does not south side of the Trent near Nottlng- 
eflervesce with any acid, lieing already ham. Tlie geological situation of the 
suturaled with the sulpliurie. In some J>erhyshire gypsum may he represent- 
instances nati\’e sulpliur is found in- ed as situated in the upper sccomlary 
teniiixcil with g%'ps(iin ; in those caseti, strata, separated from the mountain 
proliuhly, the sulpliurie acid has heen lime by mterveiiiiig co.iI districts on 
derniiipo«ed hy the presence oi animal one side, and from the stratified inag- 
or vegetalile inultei during the «lerom- iicsiaii lime by baiid-btoiic on the other 
position of pyrites. Gypsum has been aide. 

H. 

IIAIII. From numerous experi- lime in very small quantity. 8. Silex, 
ments, JM.Viiuqucrm inlcis, tliat black in a conspicuous quantity. 9. Lastly, 
hair is foimcd of niiie diirereiit sub- a considerable quantity of sulphur.— 
stances, namely: 1. An aniinul mat- The same oxperiin“nts sitew, that red 
ter, wliicli const mites the gi eater part, hair dilTers troin black only in con- 
2. A white ciAicrete oil in small quail- taining a red oil Instead of a blackish 
tity. .'1. Another oil of a greyish green oil ; arnl that white hair dilfere 

gi ceil coloui, more alniulant than the iroiii both these only in the oil being 

former. 4. Iron, tlie state of whieh in nearly coluurle^s, and in containing 

the hair is uiiceitaiii. f\ A tow par- phosphate of magnesia, which is not 

tides of oxide of mangaiu'se. 0. found in them. 

Phosphate of lime. 7. Carbonate ol HAEMATITES, an ore of iron. 
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llARMOTOME, tbc same as Cross- { 
■tunc. I 

HAR'rSHOHN (Spirit of). Liquid j 
airuDOiiia. which in often iiiade iruui 
the horua of aoimals, ’■ oouuuonly su 
called. * 

H AUYKB, a inincral. ronwisting of 
30 silica. Id alumina, 13'& liuic, 12 sul- 
nburie acid, 11 potash, 1 iron, and 17*d 
loss. It is found imbedded in the rocks 
of Albanu and Frescati. 

heavy spar. This spar is di- 
tided by Professor Jaiiie>oii into four 
■pecies : the tsru first lie deiioiiiinates 
rhowboidal baryte, or witlierito, and 

K risinatic baryte ; the rhomhotitai 
eing carbonate of barytes, and the 
prismatic snlpliate of burytesi with 
some additional subst.ances ; the other 
two species are ealled dipri^inatic 
baryte, or stroiitianite, and axifran- 
gible baryte, or celestiiie ; the one 
being the carbonate, the utiier the 
sulphate of struntiles. This mineral 
is remarkable for its speiihc gravity* 
the barytes being from 41 to 4‘ti, and 
the Btroutiles from 37 to 3*tf. 

HEAT. Ry this word is usually 
understood, in common language, the 
sensation felt from bodies ot a high 
temperature ; but in chemistry it is 
employed to express the ca««e of that 
sensation. To avoid ambiguity, for 
the Litter meaning the word caloric is 
employed.— See C'u forte. 

HELIUTiiOPE, a species of rhoro- 
boidal quarts, consisting of silica 34. 
alumina 7'o. and iron 5. 

HELJ(yillOPIUM, TiiniHole, 
idaiit which yields a valuable blue co- 
lour. much used both by the dver and 
the expenmeiital chemist, called ar- 
chil or litmus.— See Orckit. 

HKLLBliUliE, a powerful vege- 
table, formerly much u>ed in medicine, 
but now little einployed, oii account of 
its poisonous qualities : there are two 
kinds, the white belle bore and the 
blaek hellebore. 

HEJMATIN, the rolourimr matter of 
the hematuxyloM cainpechiaiium, or 
logwood, much used in dyeing. 

HEPAH SULPHUUIS, or Liver of 
Sulphur, a -name given from the brown 
colour tocombluations of sulphur with 
alkalies and earths. 

HEPATIC AlH, sulphuretted by- 


HOLHITE, a mineral, specifie- gfit- 
vity 3*fi. eoiisisiing ut 27 lime. 21 car* 
boitii; acid, aluincna, (i| silica, ^ 
oxide ot ii'Oii, and lo w'uter. 

H03I HERO’S PHOSPllORlJS, is 
ignited muriate of lime. 

HONE, a slate used in whetting 
edged toeds. 

HONEY, believed to cousist of 
sugar, an acid, and mucilage. 

FfOXEY-STONE, MeJlitc, a mine- 
ral, i 1 0111 which the inellitic acid is 
oLtaiiied. It consifts of 4(i iiieltUic 
acid. 10 alumina, and 39 w.ilcr. 

HOOF.S of animals eoii>ist of coa- 
guiatiNi ulbumen. 

HORN, an animal sulistanc.'*, con- 
sisting of eoHgulaied alhuoicn with a 
little gelatin. The horns of the buck 
are f a nature between horn ami bone. 

HORN silver, a coinliinatuiu of 
chloric arid and silver. 

HORNBLENDE. This miiieiul 
forms a constituent patC of many 
r<H‘ks, and appears to eouucct the 
primal y with those of a vulcanic 
origin. It is of a black or daik {ireeii 
colour; it is heavier, but less hard 
than quarts or fcLpar ; it may be 
scratched with a knife, and the eolour 
of the scratch is light green ; it yields 
a better smell wheu breathed upon, 
and melts easily into a black glass. 
Jlornblciido forms entire luountaiiis 
or beds in mountains, and is very 
coroiiinnly met with in granular 
pieces, us an ingredient in compound 
rucks ; when it becomes more abun* 
daiitly and minutely disseminated In 
them, it forms what are called trap 
and basalt’c rocks, whose origin has 
greatly duided the opinion of geo- 
logists. Hornblende, and the rucks 
to wiiich it is allied, contains as under: 

blende.®*‘’“^“ diaii. 

Eilex - 42 44 72 4» 

Alaiiiiiie - 3 16 12 35 . 

Magnesia -16 2 


drogeii gas._ 


dEPATlTE, is a variety of lamellar 
barytes, containing a portion ut sul- 
phur, ou aceouut ot whicli wheu rub- 
bed it gives out a foetid smell. 


Liaie 
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Therc nre tlir^e species: comimm 
bornblende, hornblende ilatCk and 
basaltic hornbliiido. 

flOAHSTONE is divided into three 
species: — 1. Splintery hortistone; it 
coRHists of 98*23 silica, 0'7i> alumina, 
0*50 oxide of iron, and 9‘5U water, 
'riie pedestal of the statue of Gus> 
tuvus 111. foriinvi of tliis stoiie.>~> 
2. L'onchoiilal horiistone. — Wood- 
stone, which occurs in pieces in the 
shape df trunks, branches, and roots. 

HOllRfiKADlSH. This root in 
distillation yields an uerUI oil. 

HOSPITAL ULCKil, a peculiar 
morbid secretion. 

HIJMITE, a mineral, of a reddish 
brown colour, found ut Soinma, the 
mount adjacent to Mount Vesuvius. 
It was so named in honour ot Sir 
Abraham flume. 

HYA01NT14, a species of zircon. 
It contains, according to Klaproth, 
Zircon - - 70*00 
Silica - . 2.3*d0 
Oxide of iron 0*50 
Loss • - - 4*50 

100 00 

The colours are red, brown, and, 
more rarely, yelluw, green, and grey. 
The darker varieties lose their e<dour 
by beat, and are made, by artists, to 
have a resemblance to diamonds. 

HYALITE, a mineral of a yellow 
and greyish white. It consists of 92 
silica, and 6*3.1 water. It is cut into 
ring'Stoncs, 

IIVUHAQYLITE. the same as Wa- 
vellite. 

HYDRATES, compounds. In deft- 
nite proportions, of metallic oxides with 
water. 

HYORIODATES. salts of the by- 
drodic acid, with certain bases. 

HVDRUDIC acid consists of iodine 
and hyilrugcn ; which, when in a gas- 
eous state, uuile in equal voliiines, 
without change of bulk, its composi- 
tion, by weight, is 8*61 imlioe, and 
0'UU94 hydrogen. An aqueous hydiio- 
dii* ncll it obtained by pissing sulphu- 
retted hydrogen gas tlirough a mixture 
of wgter ai^ iodine, in a Woulie’s 
bottle. Salts have been formed of this 
aci‘1, with potass soda, barytes, lime, 
strontites, ainiuonia, magnesia, and 
zinc. 

HYDROCHLORIC acid is muria- 
tic acid gas. which is a compound ehlo- 
rine and hydrogen. 
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HYDROGEN GAE. Hydrogen, by 
Itself, Is alwayiln the foivn of gas. 
It Is tlie lightest suhstance in nature, 
at present known, being 14*4 less dense 
than ooiiiinon air. 16 times less dense 
than oxygen, and 14 times less dense 
than azote. It was Arst discovered in 
1776 by Mr. Cavendish. Hydrogen 
gas is a constituent of water, which 
may be formed by exploding oxygen 
and liydrogen together. Hydrogen gas 
can be obtained only from water. The 
following mode will he found eonve- 
uieut for that purpose: Into atubulated 
retort put an ounce and a half of iron 
Allngs, and pour over them the same 
quantity of sulphuric acid, diluted with 
eight ounces of water. Now place 
the beak of the retort directly under 
one of the iiertorations of the pneuma- 
tic shelf, which is to have a jar or 
bottle Alletl with water inverted imme- 
diately over it The gas will be extri- 
cated in tlie retort, ami from Its levity 
will ascend in the jar, bubbling and 
displacing the water. In this way 
successive jars may be Ailed. lYhere 
it is not convenient to use the pneuina' 
tic trough, hydrogen gas may be pro- 
cured, with much economy, by using a 
wasb-haiid-basiu, and other simple 
apparatus. In this experiment, tlie 
water, in combination with the acid, 
oxidises the iron Alings, and it 
thereby deprived of its oxygen ; for in 
order tliat the metal may bo dissolved 
by the aiiid, it must be first oxidised, 
and for that purpose it rapidly ab- 
stracts the oxygen Iroin the water, by 
which means the water is decomposed, 
and the hydrogen is set free. 
Jiydrofen Ga* may be obtained by 

the DecompoeiUon ^atet by 
I Red’hot Iron. 

Another method of procuring hydro- 
gen gas i», by passing the steam or 
vapour of water through a red-hot iron 
tube, as lollows : — Pass a gun-barrel, 
(the breech of which has been cut off) 
through a furnace, and apply the beak 
of a icturt which is half Ailed with 
water tu one end of it Place the re- 
tort upon a stand, and apply a lamp 
under it Now affix to the otiier end 
of the tulie or gun-barrel, a bent tube 
connected with a receiver. The water 
passing in the state of steam over the 
Internal surface of the red*>hot barrel, 
will be deeomposed; ltd oxygen uni- 



CHEMTSTllY. 


tinf with the iroa foriping oxide of 
iron, whilst the hydrogen is set free. 
The same results will take place when 
Hii earthen tube containing iron filings 
fs used. If the filings wiiieh iiave been 
thus oxidised be itterw aids weighed, 
they will lie found to liave increased 
one-third niovo than their oiiginal 
weight. Hy this experiment it is 
obvious that hydrogen constitutes one 
part of water; and il the oxidised 
tiliiigs lie suhniitted to great heat, they 
will give out the otiier constihient of 
water, vie. the oxygen, which they re- 
ecived hy tl.e dei'uni|JOsitio|i above il- 
lustrated. Uciiv«i hv this analysis 
water is proved to he a coinpuiind 
body ; and to hanisli all doubt of the 
really wonderful f.*ict, that tliese two 
gases roalesee to form this salubrious 
and universally supplied fiind, synthe- 
sis has been had recourse to ; that is. 
the two gases have been burnt toge- 
itier, nr rather, the hydrogen has en- 
tered into, and continued in a state of 
active coinbusUon. by a continued sup- 
ply ut oxygen, and the result has lM*en 
the foiiutttioii of water. Ued-hot citar- 
eoal likewise has the power of deconi- 
pusitig water ; and there can be little 
doubt, that when water, in quantities 
go small as those emitted from a com- 
inoii engine-pipe, aiw thrown upon 
Inuniiig houses, the beams, Slc., which 
are siifi’ering a rapid conversion into 
chareoal. decompose it as fast as It is 
thrown upon them ; thus setting im- 

S ense volumes of hydrogen free, which 
course take flreasiooii as they are 
evolved, and add greatly to the eoin- 
bustion. 

Ill very accurate experiments, the 
gas must bo received in jars, over 
inercuiy, and exposed to the action ot 
dry muriate uflinie, at a low teiiipern- 
ture. When it stands over water, its 
specific gravity acquires an increase ot 
one-seventh. From the great rarity of 
this gas, it is useii to fill balloons ; 
but it is not necessary to have pure hy- 
drogen gas for that purpose ; and cair- 
biiretted hydrogen, such as is used to 
light the streets, will do sulftciently 
well ; and such was used for the bal- 
bion sent up on the dav of the eoroiia- 
tion of King George 1V\ This gas is 
colourless, very combustible, and If 

S ure, burns with a yellowish white 
ame. It extingulsfaea animal Ule. 
Combined wl^ 

Oxfgm, » * Wnbir 


Chlorine - - • Muriatic Acid 
Iodine • - . . llydriodic Acid 

Prussine .... Pnissic Acid 
Azote - - . - . Ammonia 
It also unites with sulphur, carbon, 
piiosplionis, arsenic, selluriuiu, and 
potassium. 

HYGllOGUllET of sulphur.—Sea 
Sulphur, 

HYDROMETER. The best me- 
thod of weighing equal quantities of 
corrosive vuTatila fluids, to determine 
tiieir specific gravities, appears to con- 
sist ill enclosing them in a bottle a itli 
a cunieul f-lopper, in tlie side of which 
stopper .1 fine mark is cut with a flie. 
'I'he liuid being poured into the bottle, 
it is easy to put in the stopper, because 
the reduiiil.viit tiiiid escapes through 
the notcii, or marK, and may be care- 
fully wiped oif. Equal bulks of water, 
aiHl other fluids, are by this means 
weighed tii a great degree of accuracy, 
caie beingtaken tokeep the temperature 
as equal as poo^ible. Iiy avoiding any 
contact of the bottle witii the liaiid, or 
otherwise. Tlic bottle itself slieus, 
with nmuh precision, by a rise or fail 
of the liqiihl in the notch of the stop, 
per, whether any such chauge has 
taken place . — See !^ec(/ic Gravity 
and Alcohol. 

The hydrometer of Fahrenheit con- 
sists of a hollow ball, with a counter 
poise below, and a very slender stem 
above, terminating in a small diwli. 
The uiiddle, or half length ot tlic stem, 
is di-tiiigiiished by a fine line acro-s. 
In this instrument cvei'y division «/f the 
stein is rejected, and it is immersed in 
all experiments to the middle of the 
stem, by placing proper weights in tlie 
little dish above. Then, as the pait 
immersed is constantly of tlie sanie 
magnitude, and the whole weight of 
the" hydrometer is known, this last 
weight added to the weights in the 
dish, will bo equal to the weight of 
fluid displaced by tlie instrument, as 
all writers on hydiostatics prove. And 
accordingly, the specific gravities for 
the common form of the tables will bo 
had by the proportion As the whole 
woigbt of the hydroinetec and its load, 
when adjusted in distilled water, is to 
the Humber IdOO, &c. so ijs the whole 
weight, wlien adjusted in any other 
fluid, to the number expressing its spe- 
elfis gravity. The hydrometers, or 
peee’Uquei^rt of Ilaaine, though in 
reality comparable, wtth each other 
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sre rabjeet in pArt to tho defect, that ferent Iniitiuincnt, as it wai graduated 
their reBultR, haying no independent only Irom 0 to 50 deg. 
numerical ineaRure, require explana- Deg. Sp. Orav. Deg. Sp. Gray 
tion to those who do not know tlic in* 18 1.150 Sd ■■ l.:i33 

struments. 20 1.107 37 1.312 

Uaume’s Hydrometer for Spirits 20 1.210 38 1.3.'i0 

Temperature. hA Fnhrenhcir. or 10 28 1.23:t 39 « 1.358 

lloauinur. 29 1.150 40 1.36/ 


Ueg. 

Sp. Grav 

JJeg. 

Sp. Grav. 

30 1.267 41 1.383 

10 

— 1*000 

26 

— •892 

31 1.275 42 1.400 

U 

•990 

27 

•8S6 

32 1.2S3 43 1.416 

12 

•985 

28 

•hSO 

34 • 1.300 45 1.435 

13 

•977 

29 

•874 

35 1.312 

14 

•9/0 

30 

•Hfi8 

There are a variety of hydrometers 

15 

•963 

31 

•862 

used for determining the strength of 

16 

•9,5.5 

32 

•867 

ardent spirit. See Alcohol and Z>is- 

17 

■919 

3,3 

•8f,2 

tillation. 

18 

•942 

34 

*817 

IIYDROPHANB. This mineral la 

19 

•93.5 

3.1 

•84*2 

a kind ot opal, and has tlie remarka- 

20 

•928 

36 

■8.37 

ble property that when immersed in 

21 

•922 

37 

•832 

water it will appear transparent. It 

22 

•915 


•827 

has been called oculus nmndi. Very 

23 

•909 

39 

•822 

clear and pure water ouglit to be nseil. 

24 

•903 

40 

•817 

or otherwise the pores will be filled' 

25 *.897 

With regard to ttic hydrometer for 

with cartliy particles, and it will cease 
to be transparent. 

salts. 

the learned 

author of the first 

HYDROPHOSPHOROUS ACID.lt 


part of the £iu:yciop«dia. Guytoit dc obtained Irom phosphurct of barytes* 
Morveau. who by no means considers by pouring water upon it. and waiting 
this an accurate instrument, affirms, till the phosphuretted hydrogen be 
that the sixty-sixth degree corresponds disengaged. To this sulphuric acid is 
nearly witli a specillc gravity of 1*848 ; to be added till the barytes be preci* 
and as ttiis number lies tienr the ex- pitnted and the supernatant liquor ia 
treme of the scale. 1 shall use it to dc- hydrophosphorous acid, 
ducetherest. HYDROS U LPHURET8. Sul« 

Ba^tme's Hydrometer for Salts. phuretted hydrogen combined with so- 
Temperature. .55 Fnlironheit, or 10 liliablc bases. 

Renuinui. HYDROTHIOMC ACID. Sul- 

Drg. Sp. Grav. Dog. Sp. Grav. phuretted hydrogen. It is called hy- 
0 1*000 39 1.3/3 drosulphuric acid by M . Gay Lussac* 

3 1*020 42 1*414 from its possessing acid properties. 

a 1*040 45 1*455 IIYDROSULFHURIC ACID and 

0 1-004 48 1*500 HYDROSULFllUROUS ACID. Set 

12 1*089 51 1*547 Sulphuric and Sulphurous Add, 

15 I I 14 54 1*594 HYGUOMBTER. It is very fre- 

IS 1*140 57 l-d.vj quently necessary in experiments in 

21 1*170 00 1*717 chemistry and natural philosophy, to 

24 1*200 63 1*779 know exactly the quantity of water 

27 l'2:t0 66 1*848 which exists at the time in a state of 

90 1*201 69 1*920 vapour in the atmospheric air or In t 

SJ 1*295 72 2*000 gas. If there wci*e any certainty of 

96 1 333 this quantity being carried as tar at 

It may not be amiss to add, how- saturation, it would then be very easy 
ever, that in the I’iiiiovophical Mnga- to estimate it. since the temperature 
zine. Mr. llingley, tlic assay-innstcr of being given, its elastic force might be 
the mini, has given ihe tollowing calculated by the theory of Mr. Dalton, 
numbers as the specitic gi-avity of nitric and its weight by the experiincota of 
acid, found to answer to tlie degrees M. Gay Lussac. But when we have 
of an areometer of Haume by actual no knowledge of the state of the at- 
trial ; temperatuic about 60 deg. Ffthr. inosphcre or of the gas made use of, 
Dut his appears to have been a dlf-J It is necessary to MOic othermeans to- 
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asreiiftin the quantity of witter which | 
is found in vapour. Such is the ob* 
ject of that part of philosophy which 
is called hygrometr)' ; the greater or 
less quantity of vapour which the 
gases contain, constitutes what i<* 
called hygronictrlcal state, and the 
instruments fitted for «*ts<'crtaining this 
state, are called hygrometers or hy 
groscopcs. Almost all hygrometcrit 
are founded on the variation of the 
volume which organic substances ex- 
perience by the introduction or abstrac- 
tion of vapours. Every one knows 
the difference of ela»ticity which ex- 
ists between a piece of Avet parch- 
ment and a piece of dry parchment. 
The strings of catgut employed in mu- 
sical instruments change their elas- 
ticity and tone, according to the hn- 
inidity and tone introduced into them. 
They untwist and become shorter, be- 
cause they augment their tliickness. 
Tbo beards of many plants experience 
this effect in n very remarkable man- 
ner, so that if one of them be fixed 
perpendicular to a piece of pasteboard 
for its base, and then be pasted per- 
pendicularly to its other end, a small 

i dece of paper perpendicular to ita 
eiiglli, the lAA'isting which this beard 
experiences by the variations of hu. 
mMity and dimness, is sufficiently 
great to mark liy the needle on paper 
very great arcs. It is this principle 
applied to catgut that there are made 
those little figures which shew by 
tlieir mutioiis, dry weatlier or rain. 
Amongst the suh-tanccs xiosscssed of 
these hygnunctriral properties, there 
arc none luoro sen-iible or more con- 
stant ill their propeities than hair 
dipped ill a solution of potas*. wliich 
clears them of the grease with which 
they are covered in their natural 
state. Tlie hair alter this prepara- 
tion, shortens hy dryness, and length- 
ens by moisture, which docs not pre- 
vent It alxo frurii being Icngtliened by 
Ilia heat and Mliortcncd by the cold, 
but in a proportion much less. Saus- 
sure made use of liair thus prepared 
in the construction of an hygrometer 
which bore his name, and wliich en- 
abled him to make researches of this 
sort with an exactness before unknown. 
ThCi^jier end of the hair is fixed 
by which keeps hold of it. The 
lower end is fastened in the same 
manner to the circumference ot a 
very moveable pulleyi which is drawn 
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up hy the hair, and down by d liitje 
weight. When the hair is shortened 
it makes the pulley turn in one direc- 
tion ; and it it be lengthened the 
Avcight makes it turn in the . opposite 
direction. The pulley, as it turns 
round, inoA’es a long needle, whirh, 
by its motions on the arc of a gradu- 
ated ciitle, indicates the shnitening 
or lengthening whleii the hair under- 
goes in .mnsi‘i|uence of the \ ai iations 
of the surroiinding air. If this hygro- 
meter be shut up in a iiunoiiicter 
lillerl n-ith air, or Avitli any ga<i, of 
whieh tlic sides are wetted w'ith water, 
the needle will soon be seen to move 
upon the division, s-o as to amioiiu<'c 
the Iciigtiiening ot tlio hair ; at la'*! it 
stops at a certain boundary ; tlien. 
If this liygrometci be removed’ to ano- 
ther inaiiomctcr where the air Avithin 
it has been for some days enclosed 
along Avitli some drying sub.<taiices, 
the needle is soon seen to go back- 
wards, as naturally arises from the 
shortening of the h.*iir *, after which, 
it again stops. Whatever be llie tem- 
perature at which the eipcricncc is 
made, provided tlic manometer be sa- 
turated by water)- vapour, or be com- 
{detely deprived of it by desiccation, 
these points at which the needle stops 
are always the same. Saiissure Calls 
one of them the term of extreme dry- 
ness, and marks it by >) ; he denonii- 
iiates the other the term of extreme 
humidity, and marks it liy lUO ; then 
dividing the arc, Avliirh they coinprp- 
heml, into 100 equal parts, each of 
these parts furnishes him so many in- 
I termediatc degrees of humidity. Mr. 
Leslie, by a sliglit modification of his 
I differential therinoinetcr, makes it 
: serve the purpose of an hygrometer ; 
for If one of the balls he covered Avith 
silk, and then moistened with Avatcr, 
the rate of evaporation will be shewn 
by the degree of cold produred, as in- 
dicated by tlic descent of tlic liquid in 
the opposite leg of the instriiftieut 
The drier the air, the quicker Avill be 
the evaporation, and the grCfiter the 
effect in moving tlie liquid Avithfn the 
instrument. An ingenious hygrome- 
ter was constructed by Mr. Wilson of 
Dublin. It consists of the urinary 
bladder of a rat or other small animal, 
into which a thermometer tube is in- 
serted, the bladder being afterwards 
filled with mercury aim tied firmly 
over the tube with a silk thread. The 
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point of cxtreiQe moisture is taken by 0 being placed at the point of extreme 
iiuiuei sing the bladder in water of the dryness, and 100 at that of extreme' 
temperature of 00 Fahrenheit* and moistur»*, 

that of extreme dryness hy enclosing HVPRflSTENE. Labrador Schil • 
the bulb in air dried hy contact with Icrspar. It has a beautiful copper red 
concentrated sulphuric acid. The in- colour when cut and polished into 
terval is divided into 10() equal paits, lingstones and brooches. 


JADE. Sec Nephrite. 

JALAP, a root w Inch is used in me- 
dicine as a purgative. According to 
Dr. Ileiiry, three kinds of jalap yielded 
as lullows : 


Jalap 

Jalap 

Jalap 

leuor. 

saiii. 

pique. 

Resin, 60 

48 

72 

Extract, Jh 

140 

125 

Starch, 95 

102 

103 

Woody fibre, 270 

210 

200 

500 

500 

500 

JARGON, the 

same as 

Zircon. 


Cousidcriiig the numerous barbarous 
names intioduccd by tlie Germans 
and their imitators into mineralogy* 
it is not unsuitable that such a term 
as this should have been one. 

JASPER. This beautiful mineral 
is classed by Professor Jameson as a 
species of rhomboidal quarts. There 
aie live kinds: Egyptian jasper; 
striped jasper, porcelain jasper* com- 
mon jasper, and agate jasper. The 
jaspvis have bright and beautiful co- 
lours, and may be cut into ornaments* 
and bear a fine polish. 

ICE. Sec Caloric and fFater, 

ICELAND SPAR. See Calcareout 
Spar. 

ICE-SPAR. A kind of felspar. 

HTITHVOPHTHALMITE. or fish- 
eye. Sec Apophyllite. 

ICHTllYOCOLLA. Fish glue or 
Isinglas*. 

IDOCRASE. Sec Veauvian. 

JELLY made ofcnrraiits and other 
fruits, ronsists of mucilage and acid. 

JENITE. SreLievrite. 

HSU' CIm Pi\nl 

IGNis FATUUS. A luminous ap- 
pearance or flame, Irequently seen m 
the night in dilTorent rouiitry ])Iaees, 
and called in England Jack-witU-a- 
liintern* or Will-with-the-wisp. Jt 
seems- to be mostly occasioned hy the 
extrication of phospborns from rotting 
leiivea and other vegetable matters. 
It is probable that the motionless 
ignes fotui of Italy which arc secu 


nightly on the same spot, are produced 
by the flow couibustion of sulphur,, 
emitted through clefts and apertures 
in the soil of that volcanic country. 

INCINERATION. The combus. 
tloii of vegetable or animal substances, 
for the purpose of obtaining their 
ashes or fixed residue. 

INCOMBUSTIBLE. Tn the .ar-. 
tiele on combustion we have shown 
that there are substances which will 
not undergo that action to whatever 
heat they may be exposed. There are 
many substances of vegetable origin, 
of common domestic use, which it 
would be of the utmost importance to 
render less liable to be set on fire* if 
they could nut be rendered ineom-* 
bustible altogether. If muslins, and 
other cotton goods* be dipped In a 
weak solution of potass, they will be 
less likely to burn ; but the objection 
Is, that by the attraction of moisture 
from the atmosphere, they would lie 
less agreeable. It has also been 
found, that solutions of muriate, sul • 
phate, phosphate, and borate of aih^ 
moiiia, with borax, render cloth in- 
combustible. Acidulous phosphate of' 
lime has the same effect. Linen* 
muslin, wood, or paper, dipped in a 
solution of this salt, of the spccjfie 
gravity of 1*26 to 1*30, are completely 
Incombustible, and may be charred by 
intense beat, but will not iiurn. Seve* 
raJ experiments were made at Venica 
in 1807, by a Monsieur Gonzatti* with' 
a liquor, ’ which being thrown in a 
small quantity on any combustible ar- 
ticle on fire* has immediately extin- 
gnisheJ it. A few drops only, being 
thrown on a quantity of resin and oil, 
which was burning* the firp was im- 
mediately extinguished ; and it waf 
said* that a layer of this compositioti 
being spread upon any wood work, it 
was entirely safe from combiisHon, 
The inventor would rtot tadke tolign 
the preparation of his compoiRlMit 
but ft was, v^ry probably* a solutioii ' 
of alum* potass^ and vitfioL A com.' 
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mittfP, appffinted by tTie Uoanl of 
Ordnance, inapected n niaebine in- 
rented by captain Manby, tnr tlie ex- 
tinrtion of lire by an anti-pldof;i^tic 
Huid, at the coiniiiittcc ro()ui,Wnolwicii 
hjirrarks. He showed tliat it could be 
instantly applied (heiiijj^ kept ready 
loaded) to lines which were so situ- 
ated that a connnon fire-engine w'ould 
be of no service : for in«taii('e, in the 
buck upartiiieiits of a house, or under 
the deck of a vessel. He explained the 
nature of the Iluid wbicli the lAnelaiie 
Was charged with ; it con«ists of lime 
Witli putasli, and a certain ijuantity of 
water, and nnglit be made in two 
Tuiniites ; on ship-bonid a cask of it 
might .always be in readiness, besides 
the niachirio i»einir charged with it. 
To exhibit the exiraorJinary oATocts of 
the anti-phlogi>tic iiigredients, he im- 
mersed in it a quantity ot hemp, can- 
vas, and deal wood, which are the 
most coiiibu.4tible materials used in a 
4ock yard ; be also iininersed the same 
materials lii eommori water, and ap« 
plied a ccitaia heat to each ; those 
which hud been dipped in the anti- 
phlogistic fluid would not burn, and 
those dipped in common water blazed 
iiniiiediately. He at<.o ^prinkled some 
liem]! with the fluid, and some with 
common water, which had the same 
effect: lliat sprinkled with water 
burned, and the other did not. Ana- 
logous to this mode of preventing 
combtixfion, ii that u«ed by fire-eaters, 
and other iiiirucle-ninngers of the 
fame description. M. Sementiua, a 
chemi.^t ol Naple.x, having inoat inge- 
mnusly detected the mode used by a 
Mpanisli exhibitor of this sort, has 
given to tlie world a very interesting 
detail of these exploit*<, willi his own 
fliseoveries on the subject. We pre- 
sent the reader with this narrative in 
the professor's own words, as reported 
in the Muiiiteiir Unircrsclle, fur No- 
vember fl. IHfll). 

'■Tiik iNCOMnusTiULB Man. 

** Signior Hionctlo eonamenced his 
tricks oy putting on his licad aslendei 
rin^, or hoop, of red-hot iron, and 
wiiirh to all appearance made no im- 
ressien on his hair; but when the 
oop ot iron came in contaet with the 
hair, a thick vapour was seen to as 
cenil. He llien took another piece of 
I'odphcil iron and passed it over the 
wliole length of his arm and leg, and 
ho applied for a considerablo time 


another piece of hot iron to bis heel 
and his loot, from whence also as- 
cended sueii a thick and disagieoablo 
vapour, that aiv eyes and lungs were 
niMcli aifccted thcrchy'. Hu also hcbl 
between his teeth a piece of non, 
which, althoiuh ni>l red, was suttiei- 
ently hot to hnni. He h.id gncii out. 
that he W'oul i drink half a glas.s of 
boiling oil ; ImC I did not liiid that In* 
could take any sueh dose, an t I only 
saw him take within his inoiith about 
tlie quarter of a spoonful. It w’as also 
reported, that he had washed his face 
and Hands in hoiliiiy lead ; hut he coii- 
tented hiinsclt betoie me. wth qiiicklv 
dipping the ends oi his lingers in the 
melted metal, and putting a small 
quantity thereof on liis toiigiio, alter 
w'hich he applied a piei'e ot Imt iron 
to his tongue, nuemingly without any 
inconvenience ; while reiieat\iig this 
experiment several times, 1 el-arlv 
perceived his tniigiie to be eovered 
with the appearance of a gicyishsktu. 
similar to that of a peuou having a 
fever. 

Another of his experiments was 
that of tbriisting a thirk golden pm 
through the skin of his arm, wifliout 
feeling thu least pain. In this proof 
of his iiiscnsibiiitv.I observed, that the 

S m went through hm skin with great 
ilhculty, and required as much foiee 
as if it bad been applied to tanned lea- 
ther. 

•* Instead, therefore, of uselessly 
wasting time in simple conjertiue.*. ( 
resolved to adopt the liest cxpcriiUL'iital 
arts, trying on iny»clf the act, on ot all 
the means proper to bcnuinb the cuta- 
neous iier\es, and to clotho tlie skin 
with a subotuDco whioli was a non- 
conductor of calorie. Few siibetanees 
beloiigiug to cliemiuai coiiiiiositioiiH 
ap]ieare(l to me proper tor this pur- 
pose. The sharp sensation which was 
excited by the vapour, disengaged hy 
the contact of lire with the incom* 
biibtfble ineiuhraue, and thp chemusal 
reason, induced me hrst to have re- 
course to acid substances, and to some 
of the acidulous salts. 

** These essavs with the acidulous 
salts, and nluni in particular, were 
only the ruiiimciits of a knowledge of 
the piiciiomenon, the examination of 
wh'eh was still incomplete. An acci- 
dental combination afterwards in- 
duced me to undertake a • ueiv scries 
of cxperimentB by whicb I might bf 
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to frive a more dear explana* 
tion of all the more diflficiiU operutiona 
fixeeuted liv thla roportod iiicoinbaatt*! 
bl * man. WisUiiiir to examine if wa^h- 
iiiK the 8lm<i«>t iiicumbustible part (ren- 
dered s(( by the actiun ef alum), would 
make it In'.!! tliu quality it had ac- 
iiniiL'd, I rubbed Jt with hard soap, 
then wanhed and dried it with a rlotn, 
and then applied a pieee of red-hot 
iron. I \t'as then niiieh siirpriiicd tn 
t'lid, that the akin of that part not only 
preserved the same insensibilitv, hut 
was even atronffcr tlian at lirat. I 
Affnin nihhed the same paitwith .soap,! 
without \vipiii)r it with tlic eloth, and 
parsed i'\cr it the led-lmt iron, with- 
out feelmp the lea*-! effect ol hnrning. 
or even ot slnfting tin* hair. Tlcineiu- 
beniig the cruht wliiedi I had observed 
on the ftre-eater's tongue, I was deter- 
mined to mb mine with the same sort! 
of soa]!, and it fully answered the de- 
sired purpose, beginning first with iron 
alightly heated, and raising the heat 
gradually until it was red-hot. I made 
a soit paste of soap« tntniated in a 
mortar, wdth watei saturated by acidu- 
lous sulphate ol alumine and potass ; 
and spreading this composition on my 
tongue, the experiment completely 
sueccedod Still more simple 1 found 
the process ot first bathing the tongue 
with siilphuienns acid, and afterwardr 
rubbing it often with a piece of soap. 
'I’lie experiment succeeded still bettor, 
when after bathing the tongue with 
this acid, I covered it with a thin stra- 
tum ol sugar reduced to impalpable 
powder, and riibhcd it afteru'aids with 
the soap 111 the same manner. The 
sngari in this case, like a mordant, 
made a greater (luantity of soap ad- 
here to tho tongue. t»f all the known 
«ubetane“9, soap is that which heat 
mcriti the name of rcstraiiier of ca- 
lorie. 

From these experiments 1 pro- 
(looded to that with the boiling oil, 
putting at firiht a vury small drop, con- 
siderably heated, on iny tongue, and 
alterwarda Increasing tho quantity 
and heat. Titis experiment was also 
sAtislactory : tho oil put on the tongue 
flitis prepared, made a hissing rioiee, 
Rhnilar to that made by red-hot iron 
when brought in contact with a hiiinid 
body ; after Uie hissing, the oil ceased 
to be hot, and was easily swallowed. 
From all those faets, 1 am led te ao* 
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count as follows for the pheuomenn 
exhibited by Lioiictto:-^ 

** 1. The hair over which he passed 
the hot iron had been first batli^ with 
a solution of alum ; and bonce, the 
origin of the vapour which arose from 
his hair. 

'* 9. The hot iron with whieh he 
ruhliod Ins logs and arms produced iia 
bad elfccts, Irotn a tiniilar preparv 
tion being used. 

X 'I’lio same reason w'ill also ap- 
plv tif tho experiniciit with his foot* 
although the contact with the iron 
wo'i mm'h longer ; but it is well known 
that tlio foot h the most callous part 
of the human body. 

** 4. With respect to the boiling oil, 
we will niinnP'ly follow Liouetto s ex- 
peiiments. He took the oil from the 
fire, and to convinee the audience of 
its high temperature, he threw therein 
a quantity ol lead, which melted ; but 
it is only reasonable to cniirludc.that 
this was a mere stiatagem to cool the 
Oil. Of the oil thus cooled, he took 
harelv a qnaiter of a spoonful, and 
this ho let dexterously fall on his 
tongue only ; wliich was perhaps pre- 
pared in ^ucli a manner, that it In 
mediately cooled the oil, which was 
then swallowed scarcely tepid. 

** !». The experiment of the melted 
lend, in ivhich he oceasionnllv dippeil 
bis fingers, and put a very siiialL 
quantity, not in liN inoutb, but on hii 
tongue, can easily be accounted lor in 
the same wav.* 

1Nro.MiU'STXBLB CLOTH. See 

Aiihetiluif, 

1N]>II>(). A blue colouring matter 
extract'*d from a plant calleil Anil, er 
Mie Iniligo plant. In the prep.aration 
of this drug, the herb is put into a vat 
or chteni, railed the steeping trough, 
and there covered with water. The 
I matter begins to ferment sooner or 
later, according tn the warmth of the 
weather and the maturity of t’lio plant } 
MHnetiiaes in six or eight hours, and 
sometimes lu not less than twenty. 
The liquor grow s hot, throws up a 
plentiful froth, thickens by degrees, 
and acquirer a blue colour inclining 
to violet. At this time, without touch- 
lug the herb, the liquor impregnated 
with its tincture, is let out by cocks 
ill the bottom into another vat placed 
for that purpose, so as to bo coni- 
maoded by the drgt. la Ihe geeoad 
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rat. called the beating tat, the liquor 
Htrongly and incesaantly beaten with 
a kind of buckela fastened to poles, 
till the colouring matter is united into 
a body. As stwn as it is judged, from 
the blue colour of the liquid, that the 
beating is sufficient, it is left at rest 
for two hours ; after which the clear 
liquor is drawn olT by cocks in the side 
of the vat, and the blue part is dis- 
charged by another cock into a third 
vat, where it is sutfered to settle for 
some time longer ; then conreyKt in a 
half fluid state iiitrt hags ot cloth, to 
strain off more of its moisture ; and 
lastly, exposed to the air in the shade 
in shallow wooden hnxe.-, till it is tho- 
roughly dry. itergman examined this ! 
drug, 'lie round, that nnc-iiintli part 
of the indigo xvas taken up liy hoihng 
it in M'ator. The parts dissolved wore 
paith mucilacinotis, partly astringent, 
and partly saponaceous. The solution 
of alum, and of sulphate of iron as 
well as ot capper, precipitate the as- 
tringent portion. Hergmaii mixed one 
part of well pnlveriacd Indigo with 
eight parts ol colomless sulphuric 
ae'ld, of the specific gravity of 1,900, 
in a glass-ve-Mcl slightlv closed. The 
acid very quicklv acted uyion the in- 
digo, and excited iiinch heat. After 
a digestion of twenty-four hours, the 
solution was efToefed ; but the mixture 
was opaque and black. If the sul- 
phuric acid he first diluted in the Ha- 
ter. it attacks only the euithy principle 
which is mixed with the indigo, and 
some of the nincilaginous parts. The 
fixed alkalis saturated M'ith carbonic 
acid, separate a very fine blue powder 
from the solution of indigo, which is 
deposited very slowly. The concen- 
trated nitric acid attacks indigo ssith 
BO much activity, as to sot it on fire. 
The muriatic acid by digestion, and 
even boiling upon indigo, takes up 
only the earthy matter, the ii on, and 
a little of the extractive matter, which 
gives it a brown redonr, hut in no re- 
apeet attacks the blue colour. Pure 
or caustic Axed alkali dissolves some 
matters foreign to the colouring mat- 
ter olf the indigo, but acta vei y little 
on the colouring particles. Pure vo- 
latile alkali has nearly the same effect. 
Precipitated indigo is speedily dis- 
solved in the cold in the alkalis, whe- 
ther fixed or volatile, if pure or caustic. 
The blue colour ia gradually changed 
35 ^ 


to a green, and at last destroyed 
Bergman concludes, from his analysis, 
that liKI parts of good indigo contain 
of miicilaginons mtfttcr «uparphU' hy 
water 12, resinous matter sidiihlc in 
alcohol 6, earthy matter tak«Mi up by 
the acetic acid, which docs not attack 
the iron, here, in the rtatc ol oxide 22, 
oxide of iron taken up hy the muriatic 
acid l.'l. There remained 4/ parts, 
which are the colouring matti'r. nearly 
in a «>tate of purity, and afforded hy 
distillation, carhonic acid 2, alkaline 
liquor K, cnipyreuinatic oil 9, coal 2^j. 
The «oluliihty of iiuiigu in alkali**, ap- 
pears to be produced by the alistrac- 
I tioii Ilf part of the oxjgcn it had ab- 
sorbed. This a|«pr.irs to be well 
established from the experiment of 
Bergman, wdierein e^iial weights of 
sulphate of iron and iudigo, and dou- 
ble the weight of lime, are mixed to- 
gether in water, and produce a niIii- 
Hon of the indigo In the lime-water. 
But if the iron ot the sulphate he 
pre\iously oxidised to a higher degree, 
by boiling it in much water for several 
hours, and subsequent evaporation, 
the solution will not be effected, be- 
cause the precipitated iron is no longer 
disposed to ab«orb oxygen. Or again, 
if indigo be added to a solution of 
eaustic fixed alkali, and orpiment bo 
added (which consibts of arsenic and 
sulphur), the indigo is soon dissolved, 
and takes a grreji colour. If the ar- 
senic rorresponding with the orpiment 
be only added, the hath will never be 
fit for the dyer ; but if the qiiantitv of 
sulphur it ought to contain, be added, 
the appearances of solution will 
speedily bo had. It follows, there- 
fore, that indigo contains oxygen in 
its natural state ; that In thi.<i state it 
will not unite with lime or alkalis | 
but that substances capable of depriv- 
ing it of part of its oxygen, render it 
soluble in lime or alkalis ; and lastly, 
that the natural state of the indigo is' 
restored by the eoiitart of oxygen 
which it absorbs. In this last way it 
is, that the blue dye is effected. The 
piece comes out of the Vtit of the same 
colour as the solution, viz. green ; 
hut becomes blue by exposure to the 
air. Thu alkali, or lime, is carried 
off by the washing, and the indigo re- 
mains combined with the stuff, by this 
means dyed. According to Ur, Thom- 
son, indigo consists of 
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Ox)'gen« 46.151 ilistancc, to tho bui prise of all tlie in- 

Tarbon, 40..381 habitants, who did not dare to np- 

Azote 13.402 proach this spot on account of tho 

horrible noises. Hut many mine tho 

100.000 following day and lound tiiat the new 

It Is rrmarVnble there is nn hydro- great orilicc had ejected several 
gen in this vegetable '•ubstaiice. Jtiue streams of liquid chalk (creta) which, 
indigo approaches to the nature of a had covered with an ashy crust of 
solihahic base ; but deoxidized indigo many feet all the surrounding space, 
seems to possess acid powcis being tilling the cavities and chinks. The 
apablc of uniting with akalis and hard substances ejected were fiag- 
alkaline earth. meiits of calcareous tufo, of eiystal- 

INDTHATEH mud. The Ame- li/cd gypsum pebbles, ot quartz and 
rican volcanoes discharge torrents of iion pyrites* which had lost their lustre 
mud which seem to be strongly im- and were broken in pieces, and all 
pregnated with iron. It has been said these substances funu the outward cii> 
that .similar ton ents have issued from cuit at this day. The unpleasant 
Etna and Vesuvius, but it is supposed j smell of .sulphur still continued, and 
that tlie appearances have arisen from the water which remained in the boles 
incited snow. The grand volcanoes continued hot for many moiittis. whilo 
of Cotoparv], Tuiigarunga, and San- a keen smell of burning issued fiom 
gay in Smith America, eject prodi- the numerous orifices around tho 
gious quantities of mud, and what is great gulf, which was now completely 
more remark.'ible, prodigious qiiaoti- tilled. Indurated mud and cruptiona 
ties of fl«<h, so as to infect tlie air of mud are found iu the island of 
with putrefaction. These fish appear Iceland. 

to he little injured, and are the same INK. Every liquor or pigment used 
with those found in the rivulets at tlic for writing or printing, is distingiiuh- 
huttoinofthe volcanoes, being a pi- ed by the name of ink. Coininoiiprae- 
inelode*>si1urus fiomtwotofourinrhes tice knows only black and red. Of 
ill length. These muddy eruptions black ink there arc three principsvl 
become fertile clay, and are very pio- kinds : — I, Indian ink ; 2. Piliiters' 
duciivc. Ferrara gives an interest- ink ; and 3. Writing ink. 'I'lie Indian 
ing account of a muddy eruption at ink is used in China for writing with 
Maealuba in Sicily, Sometimes a bruKh, and for painting upon the 
this phenomenon appears with ini- ••oft flexible paper of Chinese maiiii- 
iiicnse forrr. The iiinabitants of the farture. It is aseertained, ns well fioiu 
neighbmirhond still remember with expcriineiit as fiom intormiitiou, thut 
tenor the enipMon of 1777, one of the the cakes of this ink are made of 
most \inlcnl yet known. On the 2!)th lamphUick and size, or animal glue, 
of September, were fiist heard dre,ad- with the addition of perfume«i or other 
fill hellowinga all amund, the whole substances not essential to its quality 
earth shook to the distance of some ns an ink. The fine soot from the 
iiilles, and from the midst of the plain, llamo of a lamp or candle, reeeived by 
ju which was formed a vast gulf, arose holding a plate user it, mixed with 
to the height of about one hundred clean size from .-‘iircds of parclmient 
feet, an immense eoliinm of mud, or gIo> c-leathcr not d\ed, will make 
w hteh .at tlie top. and abandoned by an ink equal tg that Uiipnrtcd. Uuod 
the Impulsive loree, assumed the form printers’ ink is a black paint, smooth 
of a Targe tree. The middle was and uniform in its composition, of a 
formed of stones of all kinds and sizes, firm black colour, and fiosscstes a sin- 
which darted violeelly and vertically gular aptitude to adhere to paper 
withln the body sif the column. This thoroughly impregnated w'ith moisture, 
terrible explosion lasted half .an hour The eonsisteiice and tenacity of tho 
when il became nulet, but after a few oil in this composition arc greatly iii- 
miiiutes resumed its force, and with creased, and its grc.aHiiies5 diminished, 
these Intermittence*, continued all the by means of fire. Linseed oil or nut 
day, hut the smoke lasted all the oil is made choice of for this use. The 
night. During the time of this phe- nut oil is suuposed to he the best, and 
iiomenon a pungent odour of sulphur- is uceordingry preferred lor the black 
4 ted hydrogen gas was felt at a great ink, tliough the darker colour it uc- 
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qulrefl fromtlie firo Mnden It less dt 
ror the red. It it tald. that the other 
exprCMed oils cannot be su^eiently 
freed from their unctuous quality. 
Ten or twelve ^allnns of the oil are 
set over the fire in aii iron put, capable 
of holding at least half as much more ; 
for the oil swells up greatly, and its 
boiling over into the fire would be very 
dangerous. When it boils it is kept 
stfrriag with an iron ladle ; and if ft 
do not itself take fire, it is kindled 
with a piece of finming paper or 
Wood ; for simple boiling, without the 
actual ascension of the oil, does not 
cominniiicate a suflielent degree of the 
drying quality rcquire^l. The oil is 
sutfered to burn for half an hour 
or more, and the flame being then 
extinguished, by covering the vessel 
close, the boiling is alterwards con- 
tinued with a gentle heat, till the oil 
ap]>cars of a proper consistence ; in 
which state it is called varnish. It h 
necessary to have two kinds of this 
%aruish, a thicker and a thinner, fiom 
the greater or less boiling, to be occa- 
sionally mixed togetbev, as ditferent 
purposes may require ; that which an- 
sweia well in tint weather being too 
thick in cold, and larg»» characters not 
requiring so slitF au ink as small ones. 
The thickest varnish, when cold, may 
be drawn into threa'is like weak glue, 
by which criterion tlie workmen judge 
oi the due boiling, small quantities 
being from linjc to time taken out and 
dropped upon a tile for this put pose. 
It j-* very viscid nnd tenacious like 
the soft resinous juices, or thick tiir- 

S entiiie. Neither water nor alcohol 
issnlvcs it; but it leadtly enough 
ininjudes with fresh oil, and unites with 
mucilages into a mass dilfusiblc in 
water III an emulsive form. Jloiling 
with caustic alkali produces n soapy 
eoinpuiind. It is by washing with hot 
soap-lees and a brush that printers 
clean their types. The oil loses from 
one-tenth to one-oighth of its weight 
by the boiling into the thirk vaiiiish. 
It is affirmed, that varnish containing 
either turpentine or litharge, paitfcu- 
larly the latter, is mure ndne.sive than 
other varnish, and presents a greater 
difficulty in cleaning the types, wliich 
soon become clogged. Very old oil 
requires neither of these additions. 
New oil can hardly be brought into a 
proper state for drying, so as not to set 
off, without the use of turpentine 


Lampblack is the eommon material to 
give the black colour, of winch two 
ounces nnd a half are sufficient for 
sixteen ounces of the varnish. . Ver- 
iiiilliun is a good red. They are ground 
together on a stone with a initllcr, in 
the same manner as oil paints. The 
ink used by copuerjdatc jirmters differs 
In the oil, which is not so much boiled 
nc tn neanlrc the adhesive quality. 
TUIf would render it less disposed to 
enter the cavities of the engiaving, 
and more uiffieult either to be spread 
or wiped /iff. The blank i.s likewise 
of a different k'lid. Instead of lamp- 
black, or sublimed rhareoal, the 
Frankfort black is used, which is a 
residual or denser charcoal, said to be 
made from vine-twdgs. This is softer 
and less gritty than the ivory or other 
blacks prepared among ns, nnd, no 
doubt, contains more coal than any 
animal residue, as all these nhound 
with phosphate of lime. It is said, 
that lampblack gives always a degree 
of toughness to the ink, which the 
Frankfort black does not; but the 
goodness of the colour seems to be the 
leading inducement lor the use of the 
latter. A pale or brown black can ho 
much more easily endured in a book 
than in tlie impression of an engrav- 
ing. We have no good explanation of 
wh.%t happens witii regard to the che- 
mical effect of boiling and burning 
upon the oil for printers' use. Com- 
mon ink for iiTiting is made by adding 
an infusion or decoction of the iiiitr 
gall to sulphate of iron, dissolved in 
water. A very line black precipitate 
is thrown down, tlie speedy subsidence 
ot which is prevented by the addition 
of a piopcr quantity of gum aiabi<^. 
This usually accnuiilcd for by the 
bupeiior affinity of the gallic acid, 
wliicb, combining witli the iron, takes 
it from the sulpliuric, and falls duwn. 
lint it appeals as ii tins wore not thd 
simple state of the facts ; foi t!ie sul- 
phuric acid in ink is not so far disen- 
gaged as to act speedily upon tVcHh 
iron, or give othei manifestations of 
its presence in an unc<uuidnod state. 
According to Dcyeiix, the iron in ink 
is partly in the state of a gallato. M. 
liibaiicoiiit paid particular attention 
to the proce-<«i lor making black ink, 
and from his exporiraciits he draws 
the following ini cronces -That log- 
wood is a useful ingredient lii ink, be- 
cause its colouring matter is disposed 
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to tfiiite MTitU the oxide of iron, and 
renderti it not only of a very dark co* 
lour, but le»!} capable of change from 
t'lu uulion of acids, or of the air. Sul- 
]ih:ite iM copper, in a certain propor- 
tion, gives depth and lirinness to the 
colour ol the ink. liuin aialiu;, or any 
oliicr pure gum. is of service, by re- 
tarding tlic precipitation of the iecu- 
Iw ; by preventing the ink fioni spread- 
ing or sinking into the paper ; and by 
aU«irding it a kind of coiiipact varnish, 
or defence from the air when dry.Sugar 
appears to have some bad qualities, 
hut is of use in giving a degree of flu- 
idity to the ink, which permits the dose 
nl gum to be enlarged beyond what 
the ink would bear without it. Water 
is the best solvent. Lewis had sup- 
posed, that th(' defects of ink arise 
chiefly from a want ot colouring mat- 
ter. Itut the theory, grounded on tlui 
tact discovered by IVl. liibaucnurt, re- 
quires that none of the principles 
should he in excess. It is doubtful 
whether the principles ot the galls be 
well extracted hy maceration ; and, it 
is certain, that inks made in this way 
flow pale from the pen, and are not of 
so deep a black as those wherein 
strong boiling is recurred to. From 
all the foregoing considerations, M. 
Jl. gives these directions for the coin- 
po'^itjoii ot good ink: — ^'I'ake eight 
ounces of Aleppo galls (in coarse 
powder) : four ounces of logwood (in 
thin chips) ; four ounces of sulphate 
of iron : three ounces of gum arabie 
(ill powdtii); one ounce ot sulphate 
of cupper ; and one ounce ot sugar- 
eaiidy. Boil the galls and logwood 
together, in twelve pounds of water, 
for one hour, or till half the liquor has 
cvapoiated. Strain the decoction 
tluH)ugli a hair sieve, or linen cloth, 
and then add the other ingredients. 
Stir the mixture till the wlmle is dis- 
solved, more especially the gum ; alter 
which, leave it to subside for twenty- 
four hours. Then decant the ink, and 
preserve it in bottles of glass or stone 
ware, well corked. Many rccouuuend 
that the sulphate ot iron should be 
ealcLuod to whiteness. Mr. Desor- 
ineaiix, jun., an ink manulacturer in 
Spital-fields, has given the following 
in the Philosopliic.n Magazine, as the 
result of much experience Boil four 
ounces of logwoM about an hour in 
fiix beer quarts of water, adding boiU 
iag water from Umeto time; stnOn 


while lioti and when cold add water 
enough to make the liquor five quarts. 
Into this put one pound avoirdupois of 
blue galls coarsely bruised, tour 
imnoeb of 8ul]*hate of iion calcined to 
whiteness, three ounces of coarse 
brown sugar, six ounces of gum ara- 
bic. and a quarter of an ounce of ace- 
tate of copper, triturated with a little 
of the decoction to a paste, and then 
thoroughly mixed with the rest. This 
is to be kept in a bottle uncorked 
about It tortnight, shaking it twice 
a-day, after which it may he poured 
ironi the dregs, and corked up for use. 
Dr. T,ewi8 uses vinegar lor his men- 
struum, and M. Rlbaucoiirt has sul- 
phate of copper among his ingredi- 
ents. 1 have found an inconvenience 
from the use of either, which, though 
it docs not relate to the goodness of 
the ink, is suiflcieiitly great, in their 
pmctical exhibition, to forbid their 
use. The acid of the vinegar acts so 
strongly upon the pen, that it very fre- 
quently requires mending ; and the 
sulphate ot copper has a still more un- 
pleasant effect on the penknife. It 
seldom happens, when a pen requires 
mending, that the ink is wiped very 
perfectly from it ; and often, when tlio 
nib only is to be taken off, it is dono 
without wiping at all. Whenever this 
is the case, the ink immediately de- 
posits a film of copper upon the knite. 
and by superior elective attraction of 
tho sulphuric acid, a correspondent 
poi tion ot the edge of the knife is dis- 
solved, and it is hy this means ren- 
dered incapable of cutting till it has 
been again set upon the hone. If a 
little sugar be added to ink, a ropy of 
the writing may easily he taken off. 
by laying a sheet of thin unsized pa- 
per, damped with a sponge, on the 
written paper, and passing lightly over 
it a flat iron very moderately heated. 
Inks of other colours may be made 
from a strong decoction of the ingre- 
dients used in dyeing, mixed with a 
little alum and gum arable. For ex- 
ample, a strong decoction of Brazil 
wood, with as much alum as it can 
dissolve, and a little gum, forin.s a 
good i«d ink. These processes con- 
sist In forming a lake, .and retarding 
its precipitation by the gum. — (See 
Lake.) On many occasions it is of 
importance to employ an ink inde- 
structible by any process, that will not 
equally destroy thamaterial on which 
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it 1* avplietl. Mr. Close has rccom- 1. If a weak infusion of galls be used* 
niosiilod for this pui pose twenty-five the writing w ill be invisible till the 
grains of eopal in powder dissolved in papei be moistened with a weak solu- 
twu hundred grains of (m 1 of lavender, tioii of sulphate of iron. It then be- 
by the assistance of gentle heat, and comes black, because these Ingredl- 
then mixed with two and a half grains ents form ink. 2. If paper be Mtakcd 
ol lampblack, and half a giain of in- in a weak infusion of galls, and dried, 
digo ; or one b iiidred and twenty a pen dipped in the solution of sulphate 
grains of oil of lavender, seventeen of iron will write black on that P•'''P<‘f• 
grains of copal, and sixty grains of but rolourtess on any other. ^ 3. The 
Vermillion. A little oil ol lavender, or diluted solutions of gold and silver re- 
ef turpentine, may he added, if the ink main colourless upon the paper, till 
be found too thick. Mr, Sheldrake exposed to the suJi's light, which gives 
suggests, that a mixture of genuine a oark colour to the oxides, and ren- 
asphaltum dissolved in oil ot turpen- ders them visible. 4. Most of the acids, 
tine, aiiihor varnish, and lampblack, or saline (>olutions, being diluted, and 
would be still superior. When writing used to write with, become visible by 
with common ink has lieeri effaced by heating before the fire, which conccn- 
mcaiis ol aqueous chloi ine, the vapour trates them, and assists their action 
of sulphuiet of ammonia, or iimneifcion on the paper. 4 Diluted priissiate of 
in water iinpreiritated with this «ul- potash affords blue letters when wetted 
phuret, will render it again legible, with the solution of sulphate ot iron. 
iJr, if the fiapcr that contained the 6. The solution ot cobalt in aqua re- 
wi itiiig he put into a weak solution of gia, when diluted, affords an ink wliich 
priissiate of potash, and wlien it is becomes green when held to the fire, 
thoroughly wet, a little sulphuiic acid but disappears again when suffered to 
be €dded to the liquor, so as to render get cool. This has been used in fan- 
it slightly acidulous, the same purpose eiful drawings of trees, the green 
will be answered. .Mr. Haiissman has leaves of which appear when warm, 
given some compositions lor marking and vanish again by cold. If the heat 
pieces of cotton or linen, previous to be continued too long after the letters 
their being bleached, which are capa- appear, it renders them permanent. 7. 
ble of 1 existing every operation in the It oxide of cobalt be dissolved in acetic 
yrocesscs botii of bleaching and dye- acid, and a little nitre added, the solii- 
ing, .and consequently, might be ein- tioii will exhibit a pale rose eolour 
ployed in mai king linen for domestic w'hen heated, which disappears on 
pniuoscs. One of these consists of cooling. 8. A solution of equal parts 
asphaltiim dissolved in about lour of sulphate of copper and muriate of 
parts of oil ol turpentine, and wilti ammonia, gives a yellow colour when 
this is to he mixed lampblack, or black heated, that diHaupcars when cold, 
lead in line pow<ier, so as to make an Sympathetic inks have been pro| osed 
ink of a proper consistence for print- as the instruments ol secret n-Tres- 
ing with types. Another, the blackish pondencc. But they are of little use 
sulphate left after expelling oxygen in this respect, because the propertic.H 
gas from oxide of manganese witli a change by a lew days remaining on 
Jiiodernte heat, being dissolved and the iiaper ; ino.st ot them have more or 
filtered, the dark grey pasty oxide left less of a tinge when thoroughly dry ; 
oil the filter is to be mixed with a very and none of them rc'^lst the test of 
little solution of gum tragacanth, and heating the paper till it begins to be 
the cloth marked with this is to be scorched. 

(lipped ill a solution of potash or soda, INSKCTR. Various important pro- 
mild or caustic, in about ten parts ol ducts are obtained from iiisect«. The 
■water. Among the amusing expert- chief are. 1. C.inthuridcs ; 2. Mille- 
ments ot the ait of chemistry, the ex- pedes; 3. (’oehineal ; 4. Kermes ; 5, 
hihition of sympathetic inks holds a Lac; 8. Silk ; 7. Wax. 
distinguished place. W'ilh these the lNSTRIJMBNTS,(Cheinical).— See 
■writing is invisible, until some re- Labaratory. 

agent gives it opacity. We shall heic INVISI BLR (’OMBUSTfON. This 
meiillun a few out of the great mini- phcDoineiion was observed by sir Hum- 
ber, that n slight acqiiaiutaiire with phry Davy. Wiicn oxygen and'hy- 
chemisby may suggest to the student, drogen gases wci'e made to unite to- 
30tf 
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^ethor and innamo, wafer waa the 
refiuTt of their coiuhustioii ; hut sir II. 
observed, that when these gases were 
made to pass through tubes of iron 
which were heated below rodneSH, al- 
though no visible eotnlmstiuii appear- 
ed to the eye, nevertheless, the two 
gases united, and water was the re- 
‘iilt. The s.iine eJTect resulted from 
the rj)i)hcati«»n of a low heat in a 
Tniicr^’ of ways. It hence appears, 
that all the results of coml)ustioii may 
he obtained in ta^es where the degree 
of heat is imt sullieicnt to jirodiice a 
lumiiiou'' appearance. Thu-., also, 
solid bodies may he ignited by the 
slow invisible roinbustion of diifiM'enf 
gases. In the course of a variety ot 
experiineiita made on this subject by 
sir Tl.Davy, be was led to a discovery 
of the gieatest impoit.iucc by its ap- 
pliralioii to tin* safety lamp, lie 
found, that when the coal gas was in- 
troduced into it, and in such quantity 
ns to put out the light, neveithcle-s, a 
fme platinum wire eontinned ignited 
for many inimites after ; yet when it 
was removed into a dark room, it was 
cridciit that there was no flame in the 
cylinder. It thus appeared, that the 
oxygen and the coal gas in contact with 
the not wile combined without flame, 
yet produced heat enough to piesorvc 
the wire ignited, and keep up tlieii 
own secret coiiibustion. This was far- 
ther proved by the iiitroductiuii of a 
heated wire of platinum into a similar 
uiixtiiro, when it was iimnediately ig- 
nited, almost to whiteness, as ii it had 
hcen in actual combustion, and so it 
conllnaed for sonic time. After it was 
extinguished, it was loiind tliat the in- 
flammability of the mixture was en- 
tirely lost. The wire wa.s frequently 
taken out. and kept till it was no 
longer visibly red, and when intro- 
duced into the gas, it became instantly 
red-hot. Similar phenomenas re- 
sulted when the experiment was tried 
With mixtures of tlie olefiant gas and 
air, eai honic oxide, pms.sie gas, and 
hydrogen ; and in the last case, a 
rapid production of water took place. 
Similar cireuunitatiees occurred with 
certain inflaniinahle vapours, as, of 
otlier, alcohol, oil of turpentine, and 
naphtha. The following very simple 
expenmont will illustrate the subject : 
—Let fall a few drops of ether into a 
cold glass, ami let a few coiU of very 
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fine platinum wire he heated at a hot 
poker, or .it a eaiitllo, and then he 
brought into the glass ; in some parts 
of it the wire will become almost 
white-hot, and will continue so as long 
as a sufficient quantity of vapour and 
air remain in the glass. Ii ihe slow 
comhubtioii of other be made iu the 
dark, a pale phouphorcsrcnt light is 
l>ei«:eived above the wire, which is 
must distinct when the WHO ceases to 
be ignited. On the prinriple of these. 
e.xpcrimcnts, is founded the prepara- 
tion ot :i lamp wlin-h exluhits light 
without flame. Around the tube of a 
small alcohol lamp twist a piece of 
platiimm-wirc, one hundredth part of 
an inch iu diameter, and form about 
ten or a dozen eumolnlioris above the 
tiilic with the same piece. This may 
he done by jirevioiisly twisting the 
wire aroiiiid a tobacco-pipe. Lot the 
cotton wick be small, having its lihios 
biose, and standing perpeiulicular in 
the lube, but no higlior than the tin id 
or touith coiiNohition. The coils to- 
w'avds the top should giadually be- 
come smaller as tlicy upproacli it. The 
lamp should be a little inoie than half 
filled with alcohol, ether, or even eam- 
phor. Light the w'ick, and when tho 
upper coils become led-liot, blow it 
out : all the wii e above the wick will 
iiuwartivo at a white heat, and con- 
tinue to give out a most brilliant light 
as long as the alcohol, &c. cuntmiies 
to ascend by the capillaiy attiactiun 
of the cotton. In a daik room, a gen- 
tle lambent flame will be seen jdayiiig 
round the w'iro. This lamp evolves 
a degree of light not only .sufficient In 
read the smallest cbaracteis, but it 
radiates with the intense splendour of 
substances undergoing coiiihustioii in 
oxygen gas, and is attended by heat 
so powerlul that the alcohol often 
takes fire, and the lanip Is spontane- 
ously rc-lightcd within a few «*ocoiuls 
after being extinguished. Lamps of 
this construction arc soli by the phi- 
losophical iiistrunuMit-niakeis lor six 
shillings each. In applying this prin- 
ciple to the improvement of the safety- 
lamp, sir II. Davy suspended somu 
coil.s of tine pl.itinuin wire above the 
wick of the s.afcty&lanip in the wire, 
gauze cylinder. It the lamp should he 
extinguished by the quantity ot tire 
damp, the glow of the platinum will 
continue to guide the miner ; and by 
V* 
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placing the lamp iu different parte of 
the j^alloiy, tlie relative brij^htnehs of 
the wire shiiwa the state of the atmo- 
sphere in those jiarts. Wherever the 
wire eontinues iguitod. there is xtill 
sijftieient oxygen to suppoit respira- 
tion ; for the ignition ceases when the 
foul air foi ms about two-iitths of the 
Volume of the atmosphere. It is an 
advantage that the platiiiuni wire is 
of a ver> inodeiate pnee, and that it 
is impel ishable in its ilnintion. It 
the loul air be in <iijeli (|ii:intYty as to 
stop the ignition, when'‘vev tlie lamp 
is lakc ‘11 into a purer atint'sphcre, it 
again enmmenros ; and if the air be- 
come MiflioMMitly puie, j! will iirnite so 
as again to light the w n k ul the lamp, 
W'hieli the tire damp li.id cxtingni*'heil. 

lODK’ ACID, mav be o1itam*-ii in 
the lollon mg w aj ■— Lot bai ytes w ater 
net upon io<l'iie, and an in-,ulnble 
ioiiate ot h.mteswill result. ^V'a^ll 
it, and poui upon il sulplmtic acid 
eipial to the baryte*- present, and lic.at 
the inixtiire. The iodic acid will 
cjiiiekly abandon its ba*.e, and mix | 
with 1h(> water , but a little oi the sul- 
phiii II arid w '<11 aNo he mixed with it. j 
Add 1 ante- watei, and the two neid*> 
preoipitali' logetliei. The density of 
bnlin acid is gieatei than that of Mil- 
pliiine and. Kspose it to a heat of 
Ironi dOd ti, “00 <leg. and it is melted 
and decomposed into oxygen and 
i(>diru<. It (leli*|iieses in air, and is 
iei> fxiluble in watei. It destroys vc- 
gel.ihle eolnurs. The eoiieentration 
o( the li<|iii<J acid of gay lussuc was of 
till* cunsi-tence of a syi up, but ''ii ii. 
Davy obtained tins acid in the lorni of 
a solid. It forms combiiiatioris with 
nil tlie iluid and solid acids winch it 
does not decompose. 

lODlNR, w.as discovered in Paris 
by Al. dc Courtoi'., a saltpetre manu- 
facturer, w'ho obsoived a rapid cor- 
rosion of his metal pots in prepaiing 
difl'erent sorts ot se.a-wceds, which ho 
used ill making carbonate of soda. It 
is Irotn sca-wceds alone that this pro- 
duct of nature is to be obtained. It 
has not yet been decoinpo.»Cil. For 
the purpose of cxpeiiinciits, it may be 
thus procured : Digest eiglit ounces 
of pulverized kelp in a quart of w ater, 
and liltcr it through paper. Ei ano- 
rate it by a gentle heat, in a Wcdg- 
W’ood's vessel, the muriate of soda 
will be formed into crystals at the 
bottom. Mix four ounces of suloburic 
362 


acid With the, uiicrystalllzed solution ; 
and boil it for about fire minutes : 
next put this mixture into a tubulated 
retort with lour ounces of the black ox- 
ide lit manganese, and place the whole 
o\oi a lamp ; let a receiver be attach- 
ed to it, and the iodine will soon rise 
ill the form of a \iolet-colouied vnposr, 
and ivill be cntideiiMed on the side*- of 
the reeeivei 'ii dark, shining, spicniK, 
something like pUiinb.ago. Picscrve 
it ilia phia’i, having aground stopper. 
Iodine is oi a ^>reyish bbick colour 
and melallic lustie. It is sott and 
fiiable to the toiien. Us ta>tc is very 
anul. It is a deii'lly poison. It gives 
.*» hrown stain to tiie skin, which soon 
vanishes b\ ev.ipoi jtmn. The sp. gr. 
of iodine ut d<‘g. is 4'OIH. It dis- 
solve>» inrdi t* parts of water, and the 
siihitioi. i> ol an orange-yellow colour. 
Iodine is iiicomliiistihle,lmt with azote 
it tonus a d'doiiatiiig coinpoiind ; uiid 
in eonibinnig w.lli several bodies, it 
pioduces the iiheiuiiii''na of combus- 
tion. The oridc ot sodium, and the 
siibearboiiate of soda, are lompletcly 
decomposed by iodini . 31. (jay Lus- 

sac savs. '* Sulpliate of potash was not 
altered by iodine ; but, w hat may ap- 
pear astonishing, 1 ohtained oxygen 
with the tluate ot potash, and' tlio 
gla«s tiilie in wliieh the operation was 
conducted n as corroded. On exatnin- 
ing the eircumstaneos ot the experi- 
ment, I ascertained that the tluate be- 
eainc akaline wlien melted in a plnti- 
nuin ciue.hlc. TUi.s happened to the 
Hiiate over winch I passed iodine. It 
appears then, that the iodine acts 
upon the excess of alkali, and decom- 
poses it. The heat pioduccd disen- 
gages a new port’on of tluoric acid 
or its r.'idiea!, which eoinules the 
glass ; and tiiiis hy degrees the lliiate 
is entirely de^omposeil These facta 
seem to ghe counteiianec to the opi- 
nion, that the tluoric is an oxygen 
acid ; and that tiie salt called Huato of 
potash is not a tluoride of potassium 
Iodine forms with sulphur, a compound 
of a gieyi-h-blaek colour, radiated 
like siilphuret of antimony, lodino 
and phosphorus combine with great 
rapidity at coiucnon temperatures, and 
produde heat without bght. Oxygen 
, expels iodine from both sulphur and 
[phosphorus. Hydrogen, whether dry 
or moist, does not ««em to have any 
action on Iodine at the ordinary tem- 
, peraturo ; but if we expose a nuxiufa 



of bylrotroM and ioditu* to a rotl-heat 
ill a tiibo, they unite tojrollier, and 
liydiioilie acid is produced, wiiich gives 
a" reddish-brown colour to water, 
Ch-iri’oal bus no action upon iodine. 
Several of the metali, as zinc, iron, 
tin, meicnry, atta'-k it readily, even at 
a low I'unpei ’itiiie, provided they be 
in a divided slate: they produce 
but little heat, and but larcly any 
Iiirht. Iron is acted on liy iodine In 
the samo way as zliie ; and a brown 
iodide lesult-*. Antimony presents, 
with iodine, tiie same phenomena as 
tin. The iodides of lead, copper, bis- 
ninth, sdver, and inerrurj'. are inso- 
luble in w.iter. This iu at least the 
case with the above mentioned metals.- 
There are two iodides ol moreurv ; the 
oi*e yellow, the other red ; both aic 
fusible and volatile. When iodine and 
oxides act upon each other in contact 
with w.iter , its hydruifeii unites with 
iodine, to foidi li>driodic acid ; while 
it> oxygen, on the other hand, pro-| 
duces with iodine, iodic ncid. lodnio 
of inercuvv has beer, proposed fur a 
pigment ; in other respects, iodine has 
not been applied to any jmrpobc ot 
common life. 

UilDflJM. Mr. Tennant, on c\- 
niui.’iing the black powder lull after 
dissolving ptatin.a, which, troin its 
appearance, had been supposed to 
consist chiefly of plumbago, fuuivl It 
contained two distinct metal-, never 
before noticed, which he has named 
indium and osmium. The former of 
tlicse was observed bOon after by Dus- 
contils, and l>y Vauquelin. To analyve 
tbc black powder, Mr. Tennant put it 
into a silver ciucible, with a large 
propnrtioii of pure drv soda, and kept 
it ill a red-beat for some time. The 
alkali being then dissolved in water, 
it had acquired a deep orange or 
brownish yellow colour, hut much ot 
the powder remained iindissolved. 
TJiis digested in rniiiiatic acid, gave 
a dark blue solution, which altcrward 
became ot a dusky olive green ; and 
Anally, by roiitinuing the heat, of a 
deep red. Tno residuum being treated 
as before xvith alkali, and so on, al- 
ternately, the whole appeared capa- 
ble of solution. As some silex con- 
tinued to bo takcMi up by the alkali, 
till the whole of the metal was dis- 
solved, it seems to havu been chemi- 
cally combined with it. The alkaline 
•olutioii containi oxide of OBiuiuiDa 


with a small proportion of iridium* 
which sepal ates spontaneously in dark 
coloured thin flakes by keeping it 
some weeks. The acid solution con« 
tains likewise both the metals, but 
j chiefly iridium. By slow evaporation* 

I it affords an imperfectly crystallized 
I mass ; which, being dried on blotting- 
' paper, and dissolved fn water, gives* 

! by evaporation, distinct octohcdral 
I crystals. These crystals, dissolved iu 
water, produro a deep red solution, 
inclining to orange. Infusion of galls 
occasions no precipitate, hut instantly 
renders the solution almost colourless. 
Muriate of tin, carbonate of soda, and 
! prusaiate of pota<;h, produce neaily 
the same effect. Ammonia precipi- 
I fates the oxide, but, possitdy troin 
being ill exccbs, retains a part in so- 
lution, acquiring a purple colour. Tho 
fixed alkalis precipitate the greater 
pait of the oxide, hut retain a part in 
solution, this becoming yellow. All 
the metals that Mi. Tennant tried, ex- 
cept gold and pl.atina, produced a 
daik nr black precipitate from the 
muriatic solution, and left it colour- 
less. The indium may be obtained 
pure, by exposing the octohcdral 
ciystals to lie.it, which expels the ox- 
ygen and muriatic acid. It was white, 
and could not be melted by any heat 
Mr. Tennant could employ. It did 
not combine with sulpliur, or with 
arsenic. Lead unites with it easily, 
but is separated by ciipcll.ition, leav- 
ing the iridium on the cupel as a coar.se 
black powder. Copper iurnis witli it 
a very inallealdc alloy, wlimh, alter 
cnpellc.tion, with the addition ol lead, 
leaves a small pioportioii ol the iri- 
dium. hut mneh lo^s than in the pre- 
reding instance. Silver forms with it 
a pcifectly nialleahle compound, tho 
surface of which is tarnished merely 
by cupellatinn ; yet the iridium ap^ 
penis to be diffused through it infin^ 
powder only. Gold remains malleable, 
and little altered in rolour. though .al 
loyed with a considerable pioportion 
nor is it separablo either by cupella- 
tion or quartation. If the gold or sil- 
ver be dissolved, the iridium is left as 
a black powder. The French che- 
mists observed that this new metal 
gave a red colour to the triple salt of 
platina and sal ammoniac, was nol 
altered by muriate of tin, and was 
precipitated of a dark brown by caus- 
tic alkali, Vauqaelin added, that it 
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was precipitated by galls, and by prus- 
siato ot i^ta^ii ; but Mi. Tennant as- 
cribes tbiti to some impurity. Mr Teii- 
jiant gave it tbo nanu'ofiiidiMnj, liniii 
tbe stiiking ^aiicty <if i*(il(>nrs it al- 
fiirds while dibsolMiig in uii,u-i(ic and. 
J)r. Wollaston has ol“>{‘rved, th.it 
among the grains oi nnde platiiia. 
there arc .vome ‘‘euieelv disitingui'^h- 
able finm the rc4 but l»\ then iiiMdu- 
bility in iiitro'iMuiialie and. They arc 
hardci, lioweM-r, when (iie(l«l>Y the 
file : not ia the lea^t malleable ; and 
ol the spenlii’ gia^ity oj IJi ri. These 
appeared to hun to be an oie, con- 
sisting nifirelj nj two new iiieUls. 

IltON, is ;i iiietal ol Iduisli white ! 
colour, oJ eonsideralile Inudness .iml 
elasticity; u“iv mtHealile, .iiid cx- 
fecilrngly teri.innii- and dnctilo. I’liis 
metal is easih oxidized. A piece oJ 
iron wire, irninejsed in a lai ol oxy- 
gen iras. being ignited at one end. 
Will be eiifueb consumed by the hiu- 
cc-sive combustion of its ’p.«fs. It 
reiinires ,i len iiiteiine heat lu tiise it. 
On which suvouiit it c.in <nily be 
brouglit into the shape ut tools and 
utensils by hainmci jOg. This high 
flcAMee of miusibil.ly nonld depriic 
it ol the UMstialiialde pioperty ol inc- 
t.iK; iiantelv, Ihe nmting ot smaller 
m.issc.s 11,1 0 one, it it did not possess 
anntlier singiiiai and advanta,‘{cntis 
jno|H‘itx, whicn IS lound in iiootlici 
metal excc|»t jilutui.i ; namely, tli.it ol 
welding. In a wlnte heat, iron ap- 
peals as if cou'red with a kind ofiai- 
Msh ; and in this state, il two pieces 
be apjdie.l together, liny will adlieie, 
and iii.iy be perfectly united by loig- 
ing. When iron !.*• exposed to the ac- 
tion of moist aii or water, it aciinires 
weight by gradn.il oxilation, and hy- 
drogen gas escapes ; tins is a loiy 
slow opeiatiori. iJnl it tlio ste.un ol 
ivater he made to pa-ss tbiougli a red- 
hot gun band, or tlimiigh an ignited 
copper or glass tube, coiilainiiig iioii 
W'ire, the iron bofomr's coiiveited into 
an oxide, while iiydrogm gas passcK 
out at the other end ot the barrel. IJy 
tbe action of stronger bent this be- 
onines a reddish-biowii oxide. The 
yellow rust, formed when iron ia long 
exposed to damp air, is not a simple 
oxide, as it contains a portion ol car- 
bonic arid. The concentrated sui- 
vhuric acid scarcely aels on iron, un- 
less it is boiling, if the acid be di- 
luted with two or throe parts pf water, i 
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it dissolves iron readily, without the 
assistance II t heat. Jliii ing this solg" 
lion, hydrogen gas escapes in large 
ipiaiititie’i. 'J’lie green siilphat<‘ of 
iron much more soluble in liottban 
cold water ; and Iheiolore cn’slallizcH 
by cooling, as well as by evaporation. 
The ei-ystals are elHorefccent and fall 
into a wlnte powder by exposm 
dry air, tbe iron becoming more ox- 
idized than bdore. A holntion ot sul- 
phate of iron, exposed to the ail, im- 
bibes owgeii; and a poihun oi tbo 
non, becoming peioxidircd, lulls to 
the bottom. Snlphuto ol iion is not 
made in the diieet way, liecaiisc it can 
b( obt.'uncd at less cliarge Irom the 
deeonipoxitioii ofmaitial pyrites, it 
exl^rs in two st.it s, one containing 
oxide of iron, with 0•22 of oxygen, 
which IS of a jialc green, not altered 
by gallic acid, and gwiiig a white pre- 
eipilute with ]iru'<siate of potash. 'I'lic 
other, in wdneh the iron is combined 
with «‘30 of oxygen, is red. not erys- 
t.albzablo, and gives a bhick precipi- 
t.ite with gallic aenh and a bine with 
pi n^sKlte of potash, in the comnuni 
sulphate, these two aie ollen mixed 
in various i)roportion.s. Sulphate of 
iron 18 decomposed by alkalis and by 
lime. Caustie tixed alkali precipitates 
the iron in deep green iloeks, which 
aie diNsohcd by the addition oi inoio 
alkali, andfoima red tincture. Ve- 
getable astringent matters, such as 
ijiitgalls, the husks ol nuts, logw'ood, 
tea, &e. wdiich enutain tannin and 
gallic acid, pieeipitate a hue Idaek 
leeula iroin sulphate of iioii, wliieli 
remains suspended for a considi'rahlo 
time ill the iJnul, by the addition of 
gum arable. Tins llind is W'cll known 
by tbe name ol ink. The beautiful 
pigment, well know n in tiie ai ts by 
the ii.aiiie ol pins<<iai) blue, is likewise 
a piocipitate allorJcd by .‘-ulphate of 
iron. Concentrated iiitiie aeid acts 
rery strongly upon iron tilings, nimdi 
iiitioiis gas being disengaged at tlie 
same time. The solution is of a i ed- 
dish biow'ii, and deposits the oxide of 
iron alter a eei tain time ; more espe- 
cially it the vessel be left c.xposcd to 
the ail. A diluted nitric acid nfrnivl.s 
a more perinaiiciit solution ol iion of 
a greenish colour, or r<omctirnos of a 
yellow rulour- Neither ol the aolu- 
lions afford ciystals, but both depo- 
sit the oxide of iron by boiling, at the 
same time that the fluid a&suinci q 
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frelatinous appearance. Diluted mu- 
rintir acid rn|)i(lly dissolves iioii at tlie 
^allK' time tliat a I.irt^c quantity n( hy> 
dro^xen is di«ciiKajrcd, and tlie mixture 
becninos but. If iron blinds l>e tritu- 
rated witli muriate of .immonia, niois- 
teninir tlio mixtmv , tlu'u dryirifr, pow- 
dering, and air.uii triturating ; and 
i.otly tuliliurng with a heat quiekiv 
rai«.i*(l ; yellow or oranire eoloured 
Diuvfi.s w’lll n-e, conMistiiig of u iiiix- 
tuu* of inmiaLe of aininonia, w'ith 
more oi le^.** muriate of iron. The<*e, 
wlneh were called Ihnvers of ^teel, 
iiinl still more im|iio]>erly e//A 
w'eie oiiei; miieh esteemed ; but are 
now nttle used, they are uauHeous 
in solution, and cannot M'ry (‘onvAiii- 
ently he given in any other form. Car- 
boiiie acid, di-sohed in water, eoni- 
bine-s with a eonsulerablo quantity of 
iron, in pioportioii to its mass. IMios- 
jiliorie aeid unites w ith iron, hut very 
slowly. 'Pile union is beat elfci-ted by 
adding an alkaline phosphate to a so- 
lution ot one of the salts ot iron, when 
it will tail dow'ii in a w’hitc pieripitate. 
Thin acid !>, ioiind eomidned with iron 
in the bog ores, and being at lirst 
taken for a peculiar metal, was called 
Rideiite by liergman. Liquid fluorie 
acid attacks iron with violence ; the 
solution is not crystalli: 2 aUle, but 
tliickeii>» to a icily, which may be leii- 
dcied solid by continuing the boat 
'Plio acid may be expelled by beating 
it stronglv, leaving a fine red oxide. 
Itoratc of iron may be obtained by 
jMccipitatiiig a solution of the sulphate 
with nciitial borate ol soda. Ar-enie 
acid likewise uniteis with iron. Tlii', 
ai'seiiiate is found native. (Ihroniate 
of iioii lias been loniid in the depart- 
iiUMit ol Var in France, 'iml cKewlierc. 
Sulphur coinhiiies very rc.idily wutli 
iron. A inixtiiie ol non filings and 
flowers of sulphur being inuistencd 
or made into a paste, ixitli Avater, ]ie- 
romes hot, swells, adUeies together, 
breaks, and i nuts watery vapours, of 
an hepatic smell. If the iiiixturo be 
nmsiderable in quantity, as, ior ex- 
ample, one hundred pounds, it takes 
fire m tw'enty or Unity hours, as soon 
as the aqueous vapours cease. JSy 
fusion M'ith iron, sulphur produces a 
compound of the same nature as tlip 
pyrites, and exhibiting the same ra- 
diated structure when bioken. If a 
liar of iron be heated to whiteness, 
and then touched with a roll of sul- 
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jdiur, the two substances eomhine. 
.and drop down logelber in a fluid 
state. Mr. Hatchett found, that the 
inagnetioal pyrites contains the same 
propoition as the artificial .sulphurct. 
Pliosplionis may he eoinhined with 
iron by adding it. cut into snuill pieces, 
to line iion win* heated muderately 
red in a erucilile ; or by fusing six 
parts ol iron clippings with .six of 
glacial phosphoric a< id, and one of 
cliaicoal powder. Tins pliosphiiiet ia 
inagnetie, ; and .Mr. Hatchett remarks, 
that iron, which in its solt or puro 
state cannot retain magnetism, isen-' 
allied to flo so when hardeneil by car- 
tioii, sulphur, or phnsplioriis, unless 
the dose he so great as to destroy the 
inagnetie property, as in most ot the 
iKitiiral pyrites and pliiinb.i.go. Tlie 
eoiiihiriation of eaihon with iron is of 
all the most important, and iiiidei the 
names of cast-iron and steel, will be 
eoiisidered in the lattei part of tlic 
picseiit article. Iron unites w ith gold, 
sdver, ami pl.itiiia. When heated to 
a white-heat, and plimgeil in mercury, 
it bceuines covered witli a coating of 
that metal. Mr. A. Aitkeri unite.s an 
amalgam of «iiic and meieury with 
iron tilings, and then adds muriate of 
iron, when a decomposition takes 
place, the muriatic acid eombiiimg 
with the xiiie, and the amalgam of 
iron and nuMcury assuming the me- 
tallic lustie by kneading, .assisiPtl with 
heat. Iron and tin very readily unite 
together. Iron does not unite easily 
Avith bisinutli, at least in the direct 
Avay. This alloy is brittle and attraet- 
able by the in.ignet, even aviUi three- 
loiirths of bismuth. As nickel e.annot 
be purified tiom iiou AAitbout the 
greatest diflirnlty, it may he presumed 
that these substaiiees i caddy unite. 
Arsenic lorms a hi ittle snb-tanee lu 
its eonibination AA'ith iron, (lohalt 
forms a hard mixture with iron, Avhieli 
is not easily hi liken. Mangaiiese is 
almost always umted Avilh iron in the 
native state. Tungsten loims a brittle, 
whitish-broAA'ii, liaid alloy, of a com- 
pact texture, when fused Aidth Avhite 
ermle iion. The habitudes of iron 
Avith molybdena are not knoAvn. Iron 
is the mo.st dilTiised, and the most 
abundant of metallic .substances. Few 
iiiiner.al bodies or stones arc Avithout 
an admixture of this metal. S.and8, 
clays, tlio Avatera of riA'crs ami springs 
arc scarcely ever perfectly free froia 
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if. T)ie parts of animal and ve^eta* 
his sub«itai)crs likewiitc ailord 11*011 in 
the residups they leave alter incinera- 
tion. It lias been found native, in 
laiiremasses, in Siberia, and in the 
inr<*i'rial parts of South AincMica. This 
ineul, however, ir its native state, is 
acaree : most iron is found in the >late 
of oxiile, ill oehres, l)o;r ores, and 
otlier friable earthy suhstanccs, of a 
reil, brown, yellow, or black colour. 
Till! mai'iiet or load-tune, is an iioii 
ore. Iron is also found in e>»aibiiia- 
tiou with the sulphuric acid, eithei 
di-sulved ill water, or in the torni ut 
sulphate. In the lar^c iron-works, it 
is usual to roast or ealeine the ores ol 
iron, previous to thou lusion ; as well 
fur the ]iurpose of cxpclliii)' sulphui- 
ous or aisenical parts, as to reteJer 
them more easily hrokeii into ira|(- 
iiieiits fit a convenient size lor nieltitit^. 
The iiiiiieral is melted or nui down, in 
larijc liirnaces, fioni Itt to 3 d feet hi{fli ; 
^iid vaiiously sliaped, either eonical or 
elliptical, aeco^llilI/^ to t lie opinion of the 
iion-nia-tci. Nearthe hottoinol the lui- 
iiaee i- an apertiiie for the msertiou of 
the pipeof huge bellows, worked bywa- 
lei or steam, or of other machines for 
producing a current of air ; and theie 
are aUo holes at fioper parts ot the 
oditiee, to be oerasionally opened, to 
perniil tlie scoi i.e and the metal to flow 
out, as tlie process may require. Chai- 
roal or eoke, with lighted hriisliwood, is 
flist thrown ia ; and when the whole 
inside ol the furnace has aeqiiired a 
strong Ignition, the ore, is thi own in, 
by .small quantities at a time, with 
more of tlie fuel, and commonly a por- 
tion of limestone, as a tlux ; the ore 
gradually subsides into the hottest part 
ul the fuiiiace, where it becoin-s 
fused— the earthy part being converted 
into a kind ol glas«, while the inetallie 
pait is reduced by tlie coal, and falls 
through the vitreous matter to the 
lowest place. The quantity of fuel, 
the additions, and the heat, must be 
regulated in order to obtain iron of 
any desired quality ; and this quality 
must likewise. 111 the first pruduet, be 
necessarily, difFcrt*nt, aeeorditig to the 
nature ul the parts which comiiose Die 
ore. The iron whioh Is obtained from 
the smelting furnaces is not pure, and 
may be distinguished into three states : 
white crude iron, which is brilliant in 
its fracture, and exhibits a crystallized 
texture* more brittle than the other , 


kinds, not at all malleablCi and so hard 
as perfectly to withstand the file ; grey 
crude iron, which exhibits a graiuilated 
and dull texture whrn broken; this 
sub-tance is not so haid and briltU* as 
the funner, and is used in the fabrica- 
tion of artillery and other ai tides 
which require to he bored, turned 
repaired ; and black cast-iron, which 
IS still rougher 111 its frarture, Us parta 
adhere together less perfectly than 
those of tlie grey ci tide iron. In order 
to eonveit it into malleable iron, it is 
placed on a health, in the mid-t of 
charcoal, iirgeil by the wind of two 
pair of bellows. As soon as it becomes 
fused, a workman continually stirs it 
With a long iron iiistrumoiit. Duiing 
the com sc of seveial hours it heroines 
gradually less fusible, and assumes the 
consistence of paste. In this slate it 
1- eairied to a large hammer, the re 
peutcil blows of which drive nut all 
the part- that still partake of the na- 
ture of crude iron -o mutdi as to retain 
the fluid state. By repeated heating 
and hammering, more of the fusible 
non is forced out, and the remainder 
being malleable, is formed into a bar* 
or other form, for sale. Crude iron 
loses upwards of one-fourth of its 
weight in the process of refining ; 
Mometnnes. indeed, one-half. Purified 
or bar-iron is soft, ductile, flexible, 
mallealile, and possesses all the quali- 
ties which have been onnmerated un- 
der this article as belonging exclu- 
sively to iron. AVhen a bar of iron is 
broken, it.s texture appears fibrous — 
a property which depends upon the 
mechanical action of the hammer, 
while the inctai is cold. Ignition de- 
stroys this rihrous texture, ami render* 
the non more iimform throughout ; but 
haiiiiiiering restores it. If the purest 
iii.illeahle iron be bedded in pounded 
charcoal, in a covered erucihlc, and 
kept for a certain number of hours in 
a strong red-heat, (which lime must bo 
longer or shorter, according to tbo 
greater or less thickness of the bars of 
iion) it is found, that by this opera- 
tion, which is called cementation, the 
iron has gained a small addition of 
weight, aniuunting to about the hun- 
dred-and-fiftieth, or the two-liandredtk 
part, and is remarkahiy changed in its 
properties. Tt is much more brittle 
and fusible than before. Its surface 
is commonly blistered when it eome.s 
out of the criigible* and it require* to 
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be forged, to bring Its parts togotbcr 
into a firm and continiiuuh slate. This 
ceiiuMiti'd iron is called steel. It may 
1)0 welded like hai-iion, if it has not 
been fusodj or over-ceinented ; but its 
mo<it useful and advantageous proper- 
ty is tliatol becomiiiir oxtrcinely hard 
when ignited and plunged into cold 
water. The liardue^ts piodiiced is 
greater in pioioition as the steel is 
hotter, .itid tlio water colder. The co- 
lours which appeal on the sin face ol 
steel slowly lieafd, are yellowish- 
wiiite, yellow, gohl-coluni, pin pie, 
violet, deep hhie, yellowisli-white ; af- 
ter which the Ignition takes place. 
Those signs dire< t the ai list in tem- 
pering or 1 educing tiic liaidncss of 
steel to any detoniiiiiate standard. If 
steel he too haid, it will not be proper 
for tools whiih aie ii>tendod to have a 
fiiioedire, heeaiise it will be so biittle. 
that the edge will soon heeonie notched ; 
it it be too suit, il is evident that the 
edge will bend or turn. iSoiiie artists 
ignite their looU, and piunge theivi in- 
to cold watei ; altei w'hieh, they 
brighten the sin lace of the steel upon 
a stone ; the tool lieingtheii laid upon 
rli.ircoal, ui upon the Mil lace of incited 
lead, Ol placeil in the tiaine ot a candle, 
giadnally anpiiies the denned colour, 
at W’liieh iiibt.i t they plunge it into 
water. It a hard temper be desired, 
the piece is dipped again, and stirred 
about in the cold water as soon as the 
yellow tinge appeals. II the puiple 
appear helore the dipping, tlic temper 
will h<; (it lor gravers, and tools used 
in wuiking upon mctivN ; if dipped 
while blue, it will be pioper for springs, 
and for iiistruiiienN used in the cutting 
of suit siihstaiiees, such as eoik, lea- 
ther, and the like ; hut if the last pale 
colour l)e waited for, the hai dness of 
the stool will searoely exceed that of 
iron. When soft steel is heated to any 
one of these colours, and then plunged 
iuto water, it does not uc(|uirc nearly 
so great a degree of hardness, as if 
previously made (juitc hard, and then 
reduced by tempering. The degree of 
ignition leqnired to harden steel, is 
dilfcreut in the different kinds. The 
best kinds require only a lew red-heat. 
The Inarder the steel, the more coarse 
and granulated its f^racture will be ; 
and as this is not completely remedied 
by the subsequent tempering, it is ad- 
visable to employ the least heat ca- 
pable of affurdixig tUc rctiuisUc hard- 


ness. The usual time required for the 
cementation of stool is from six to ten 
hours. If the ccnuMitation be continued 
too lung, tlic steel becomes |>oious, 
brittle, of a darker fracture, more fu- 
sible, and incapable of being foiged or 
welded. On the contrary, steel ce- 
mented with earthy infuMble powders, 
18 gradually reduced to the state of 
fuigcd iron again. Simple ignition 
produces the same effect, hut ia attended 
w'lth bxidation of the surtace. The 
textui e of steel is rendered more uni - 
form by I using it bctoie it is made into 
bars ; this is called cast steel, and is 
rather more difficultly wrought than 
common steel, because it is more fu- 
sible, and is dispersed under the ham- 
mer it heated to a white-beat. The 
English steel made by cementation, 
and afterwards tused, and sold under 
the name of cast steel, in bars, plates, 
and other lonns, possesses great repu- 
tation lor its uniformity of tcituro, 
and other good qualities. It has hee^ 
stated by various authorities, ot 
which the respectability and connec- 
tions arc calculated to produce the 
Iao^t absolute confidence, that all tho 
piiine steels of England are made Iroin 
Swedish iron, known in this countrj 
by tbe name of steel iion, of three dif 
ferent marks, the first of which indi 
c.ates the best quality, and the tliinl tlio 
worst. The conversion of iron into 
steel, either by fusion, viz. the direct 
change of crude iron into steel, or by 
cementation of bar iron, presents many 
objects of intcic.stiiig inquiry. Erum 
various experiments of Bergman, it 
appeared, tliat good crude iron, kept 
lor a certain time in a state of fusion, 
with such additions as appeared cal- 
culated to produce little other effect 
than that of defending the metal from 
oxidation, became converted into steel, 
with loss of weight. These facts aro 
conformable to the general theory of 
Vandermonde, Monge. and Bcrthollct ; 
for, according to their researches, it 
should follow that part of the cai bon 
ill the crude iron was dissipated, and 
Uie remainder proved to be such in 
proportion as constitutes steel. Tho 
same chepiUt cemented crude iron with 
plumbago,- or carbonate of iron, and 
found that the metal had lost no weight. 
Morveau repeated the experiment with 
grey crude iron. The loss of weight 
was littfe, if any. The metal exhibited 
tUg black Bpot, by the applicatiou of 
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a<‘id, n.s stool usually doei, but it 
(ii 1 not Inivilon bv iifiiition and pliiiig- 
intr inualov. Henco it is c«*ucluiU*d, 
that it was ‘'oaroply .4lt(*ri'»l ; tin onidi* 
iii»ns .ilfco 1 ‘xbil'it llio lil side ‘■pot, and 
i.Mi5'’ot by coiniiiun ii an.isrpnuiil ai*- 
<;!. Ill* till* hiirdiu^s O -Icid. pni'^u- 
iiiRtbis train ot u-dcrtinn, it will l«d- 
I'lvv, lliat since I'ludf ii(-n uilFei'* lioni 
Steel only in the ‘«u|!erabuiid.»::i-e oi 
ea-hon, it oniilit to be e.ipable ol ev- 
il eiue luirdiu''-*', il ijjniLcd to tUat de- 
i^cree v/hicb is lOtiUiSito to cuml/nie Uie 
jrieat'.v pair ot this csiihon v.ith th“ 
lion. Sind then sn-h!eiily eoeled. This 
an oidiiiirly lonrd to be the case. 
If tlie {iTe> niidi* non, eo'iiinoiily dis- 
tin;'nis.lied l»y oiir tniHideis b\ tlie 
iiaire oi solt niet.'il. be heated t*) a 
white-heat, ami then I'linitjed into aa- 
ter, it iioeonies very haid, imidiw Intel, 
deinor, and more uietallic in its ap- 
•pearaiiee, and will hear a pielty frond 
edire, lit for ciacers, loi the us.* o: 
linivers in non or steel. In these tools 
the ancle ol the planes whidi loinithe 
s’dge i.s ab.out 16 d' C. 'I'l’C haiiltiess ot 
this hold of non is not eonvMerabU 
dinnni'lied hut tiv iprmtion lontiiuied 
iov a lenirth of time, wlndi is a (act 
uNo contoTinablc to what happens in 
steel. I'ox tli« rasit siind w ill he sof- 
tened iieaiU a> nnidi hv aniu*alin«t to 
the straw roloiir, as the linidei* steels 
ai 1 * by nnnealnig to a purple or lull 
blue. Sonic ot our aiti'ts have taken 
advantage of this property of .loft 
crude imn, in the fahriratioii ot axles 
and enllais lor wheel-ivoik ; for thi.s 
xnatoiial is easily Aleil ami turned in 
its suit state, and may afterwards be 
liardericd so as to endure a much 
longer time of wear. Tlie fnnuders 
who cast wheels and other arlides of 
ineclianisni, are orcasionally enibar- 
xasipcd by this propeity. For, as the 
metal is poured into theii moulds ol 
moistened sand, tlic evaporation of the 
water carries olT a great poitmn ol 
the heat, and rools the non so spee- 
dily, a.s to render it extremely hard. 
White, and elose in its tcxtiiie. This 
is most remarkable in such portions of 
the metal as have the greatest di'-tance 
to run from the git or aperture of re- 
ception. For these come in contact 
•uccessively with a larger portion of 
the sand, and are thcrcture inui c sud- 
denly cooled. Wc may see the teeth of 
cog-wheels altogether in this state, 
while the rim and other parts of the 
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wheel remained soft. The obvious 
remedy for thi>> defert is to iiiriea?e 
tlic number o( gits, and to lia>c tlie 
sand as dry as pinvii)U» or roiiveiiieiit. 
In ntlur nrtii*lp.s this propeity li.is 
been apjdieil to advaniaffc. iKvvtn ularly 
in the steel lollris im laige lamina- 
ting mills. It 11.!-, been stated by a 
unikiiiaii, tlial 'Hinteil iii.ii, •^uddinily 
plungeil into the soft leathei ol a 
beeoiiies len hard on its s'ljiliiee, 
whu h niij-t :i:i»e Iron: an 
iieotis edeet ol ease-h.iidenina. Tho 
inrieasc of dimensions sn-fjiiircd ly 
Efteel ill liardeniiiL', js sueb, that in ge’- 
1101 .-1, ]iierrs of woik lniisliod solt will 
not hi their plnees v,)ien haideneil. 
riie luicness of cia'ii in haul steel, a-* 
exhibited in its liartine, is v.nions ac- 
cording to tin* unalitv of llie metal, aial 
llie temper it h.r leceived. 'I’heliaidcr 
the steel, llu* coarser the gr.un. lint 
in like eii’t iinotanees, line sti*el has 
tlie closest iriain, and is ever the ino^t 
iinifonn in ils .ippeaiMitce. M'oikineri 
mail theuiselveH niiieh ol this imlien- 
lioih III geiieinl, a neat cm\e lined 
l»a<ture, and c\eiigie> te\tuie,deiuiH! 
good Meel, and l!i»* ’ appeal anec of 
threads, eraoks, «,!• hiiHiant specks, 
denotes tlie eontiaiy. Jliit Hie man- 
agement of tin* loiging, and ether cir- 
eninsfaiiee.sol manuta* tin ing, will nio- 
dily these indications; and tiie ^1'*!*! 
that IS good lor some pin poses, ni.>v 
he less suited toothers. It is loiind, 
that steel is more ejhofiially li.iidencr] 
ill cold lhan in warm water, and, at 
like tenipeiatiires, irioie etleeliially in 
inereuiy than in water. Oil is toiind 
t« harden the surface of steel iniieh 
moie than its internal pait, so that it 
resists the file, Init is mucli le-^s easily 
broken by the liainiiiei. Tallow diileis 
from oil in the l e.it, ^^hi^ li heeomes la- 
tent for its Insioii ; ami accurdiiigly, 
solid tallow IS an excellent niateri.il 
lor hardening drills and other small 
aiticles. The innkers of hies rover 
them with the grounds of beer and 
roinriion Sfilt, who h assist their har- 
dening, and keep the suilace Irom 
scoiitying. Tlic iniicilitge ol the beer 
supplies a coally matter, and the fused 
salt foi ms a varnish in tlic hro, and 
defends the ateel. Very small ai-tieles 
heated in a candle are found to bo 
hardened perfectly, by suddenly whirl- 
ing them in the cold air ; and thin bars 
or plates of Btecl, such as the magnetic 
needle of a compassi acquire n good 
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rlojrvoc of liarflnP'JS l.ylicin;' HnitPfl, 
tliL'n l:u-A on a i>hitP ol cold lead, and 
suddenly ecn '.‘If J nitli aiuilliei* |tlato. 
Tho'i* w«)ulil l»(j unetiiKiUy hardened, 
and bend, if pinniped iiiwalei. The 
black spot which rem mis upon steel, 

' ( rude iron, after its snrlaee liaa 
hern euiToUi-'l hy acids, cuii'^ists of 
plninhatro, which remains alter the 
iiini lia'< dis:i|i])(':iied hy solution. So- 
lution 111 the bulpliurie or niuiiatic 
acid not only exhibits the i:lninbaj>o 
contained in iron, hut likewise ]ios- 
^sl•s the advaiilaj'C of shewing the 
state of its redm-tion, hy the quantity 
of liydrugen gas which is dUengaged ; 
for the quantity of Ihi'i gas, in like cir- 
^unlstane(^s is piopoitional to that of 
the iron wliloli is eonveited into oxide, 
it is found tiiat t lie white crude ii on 
affords the least quantity ol hydiogen 
in proportion to its bulk, and leaves a 
nioilciate portion of jilunibago ; the 
giey crude iron alforilH niuie hydrogen 
and more plumbago than the white ; 
and the soltcst bar iron affords most 
hydrogen of any, and little or no pluin- 
bngo, Tlie quantities of hydiogen gas, 
at a iiiediuni, liy ounce measures, were 
62. afforded by IdO iriains of the white 
exude lion ; / I by the giey crude iron, 
and 77 by the malleable iron. Iron is 
one of tlic principal mgredients lor 
dyeing black. The stufl is lirxt pro- 
p.ired with a liath of g.ills and log- 
wood, then with a similar hath, to 
wliieli verdogiis is added, and bi'ttly 
dyed in a similar bath, mlh the adili- 
tioii of sulphate of iron. If it be wished 
that the eoUinr should be paiticularly 
fine, tlie stuff should pieviously be 
dyed of a deep blue ; otherwise, a 
biovvii may be fii-t given with the 
gicen busks ol walnuts. Silk, bow- 
evei, imi-t not bo previously blued 
witti iniligo, and sniuaeb may be sub- 
stituted instead ol galls. Leatbei, 

t irepared by tanning with oak bark, js 
dackened by a siilntion of sulphate of 
iion. Colton has a very strong aflinily 
ior oxide ui iron, so th.it, it it be iiii- 
iricrsed in a solution of any salt ol 
iron, it assumes acliainois eoUnrr.inoic 
or les.s deeji according to the «-trciigtli 
ol the solution. The action of the air 
on the oxide of 'iron, deepens the co- 
lour ; and if tlie shade weic at first 
deep, thetextuieof the stuff is liable 
to be coiroded by it. To prevent this, 
the cotton should be imnicrscd iu the 
folutioii cold, carefully wrung, aud 


immediately plunged into a ley of pot" 
ash, niived with a solution of alum* 
Alter having lam in this fouroi live 
lioiiis. it IS to be wrung, washed, and 
dried. In older to prevent giin-barrels 
Irnm riisling, they are frequently 
browned. This is dune by rubhing it 
ov«*r when tin islieil vvith aquafortis or 
hpir.t ot salt (hinted with wntei, and 
laying it by for a week oi two, till a 
eoinplctc coat of iiist is formed. A 
little ^1 is then applied, and the huI' 
lace being luhbed dr>, is poh-hed by 
means ol a haul biuali and a lillle boos’ 
wax. 'riie yellow spots called non 
moulds, wliieli are Ircquently «n 
sioned by washing ink spots with soap, 
may in geiicial beiemoved b\ Icmon- 
jiin e, Ol the oxalii' or eitiie ands, or l.y 
muiiatie acid diluted with five or six 
paita of water ; but this must bevvashed 
off 111 a minute or two. Ink spots may 
readily be removed b> the same nieaiis. 
11 the ti'oii mould have remained so 
long, that the iron is very higlily oxi- 
dized, .so as lobe insoluble in tlie acid, 
a solution of an alk.iliiie siilpliiiret 
may be applied, and alter this has been 
well washed oil, tlie acid will remove 
the stain. The specific gravity ol pure 
iioii is 7‘7i which may ho a little in- 
creased by hainruenng' It is less mal- 
leable than gold, silvei , Ol eoppcM, lint 
it is nouil> as ductile, vviie being made 
ot iron, of the diameter of the nno 
hundred and fiftierh part of an inch. 
Iron combines vvilli oxygtm, in difier- 
eiit pro]>oirions, also W'ilh cliloiine, 
iodine, aiil[diiir, and earhoii. li'iui uni- 
ted with raibon heemnes steel, f'ast 
iron contains a poitioii of (.aiboii, w itli 
some other suliHtanccs. 'I'he most use- 
ful alloy of iioii is that with tin or tin- 
plate. Alloys arc piodiiccd of steel. 
Avitii platimmi, ihudium, gold, silver, 
and nickel. Iron is \ valuable aitiole 
ill the materia medica. Chalylieatc 
sinings greatly lienefit the constitu- 
tion, and they doiive tlieir viitucs 
fiom the qiiaiitilY of iron diffiisod 
through them hy the agency ol a mild 
acid, in wdiicli state it is readily taken 
up by the laetoals. To iimt. te the 
water ot a good elialyheate sjiring, dis- 
solve 3 grains of the sulphate of iron, 
and (iO of bicarbonate of potass, in a 
ipiantity of cold w'uter, and agitate iu 
a elose vessel. 

IRON FLINT, consists of 93*5 sili- 
ca, 5 oxide of iron, and 1 volatile mat- 
ter. Another kind, called red iron 
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illnt. coniistf of 76'8 sHIoa. and 21*7 
oxide of iron. 

ISATIS TINCTORIA. the plant 
called woad. used in dyeing. 

1S£R1NB> a mineral of an iron- 
Mack colour, consisting of 48 oxide of 
titanium, 48 oxide ol i *oii, and 4 ura. 
Ilium, according to tlic analysis of J)i. 
Thomson, of iseimc found in the liver 
Don, in Aherdooiishiio. /crording to 
Klaproth, it ronsi.«ts of 7-2 oxide ol 
iron, and 28 oxide oJ titanium.* tipe- 
cilic gravity. 4-6. The mineral acids 
have no efteet on it. 

ISINGLASS. This siihstanec is al- 
most wholly gelatine ; iUU grains of 
good dry isinglass containiiig rather 
more than 98 ot matter boliible m 
water. Isinglass is made from oeitain 
fish found ill tiie Dainiiie, and tlie ii- 
versot Mu'rioy. Willoughby and others 
inform u*-, that it is made of the sound 
of the Keluga; and Neumann, that it 
is made of the IIumi Gcrmanoriun, ami 
other fi.sli, which ho has Irecjuently seen 
fold in tin* public markets of Vienna, 
hlr. Jackson reinaiks, that lliu sounds 
of cod, properly prepaioil, affoid this 
substance ; and tliat the lake** of Ame- 
rica abound witii lish fioin which the 
\CTy Anest suit may he obtained. Ism* 
glass leoeives ditroreiit shapes iti 
the following manner: — The paits 
oi which it is couiposcd, particu- 
Isrly the suiiiida, arc taken fiom the 
fish while sweet and Irosh, .*>lit open, 
washed from their .slimy .snrdc.s di- 
vested of a veiy thin membrane which 
envelopes the sound, and then exposed 
to Btiflen a little in tlie air. lii this 
slate, they are lormed into rolls about 
the thickness of a Anger, and in length 
according to the intended size ot the 
staple : a thin membrane is generally 
selected for the centre of tho roll, 
round which tlic lest arc folded alter- 
nately. and about half an ineh of each 
extremity of the roll is turued inwards. 


KALI. -See PoTAsr. 

KAOLIN. The Chinese name of 
porcelain clav. 

KEPUIA TERRESTRIS. Darba- 
dees tar.— (See Bitumen.) 

KELP. Incinerated sea weed. — 
(See Nodtf.J 

KERMES (coccut ilicU, Lin.) is an 
inseut found in many parts or Asia, 
and the south of Europe. On account 
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Isinglass is best made In the snmmcn 
as fiost gives it a disagreeable eoloui'i 
depiives it of its weight, and impairs 
its gelatinous principle.^. Isinglass 
boiled in milk forms a mild nutritious 
jelly, and is thus sometimes employed 
medicinally. This, hen flavoured by 
I the art of the cook, is the hlane-inan- 
[peol our tables. A sidutoiii of isln- 
[glass in water, with a very «< mall piu- 
ipoitiuo ot .some baNam, spread on 
black silk, is the i.ouit plaister ot the 
I shops. 

IVORY, Tho tusk, or tooth of de- 
fence ot the male elephant. It is an 
intermediate biibstanee, between boiio 
and horn, not capable of being soft- 
ened by fire, not altogether so hard 
.lud buttle as bone. Sumetlnies it 
grows to an enormous size, so as to 
weigh near two hundred pounds. Tim 
entile tooth is ol a yellowisli, biownish, 
and souieliines a dark brown colour on 
the outside, internally white, hollow 
towards the root, and so far as was 
In.scrted into the jaw, of a blackish 
biowii-eolour. Tlie finest, whitest* 
smoothest, and most compact ivory 
comes tioin the island ol Ceylon. The 
grand consumption of tins commodity 
is for making oinarnentai utensils, ma- 
thematical mstruments, cases, boxes* 
balls, combs, dice, and an infinity of 
toys. Tlie workmen liave methods also 
of tingeiiig it of a variety of rnlonis. 
Mcrat Guillot obtained fiorii 100 parts 
ol ivory, 24 gelatine. Cl phosphate of 
lime, ami 0*1 carbonate of lime. Tho 
coal of ivoiy is used in the arts under 
the denonunatioii of ivory-black. Par- 
ticular vessels arc used in the nnaiiii- 
faclory of this pigment, for the purposo 
ot rendering it perfectly black. Some 
travellers speak of the tooth of tho 
sea-horse as an excellent ivory ; hut it 
is too baid to he sawed or wrought like 
ivory. It is used lor making artificial 
teeth. 

K 

of their figure, they were a long timo 
taken for tlu? seeds of the tree on 
which they live; whence they were 
called grains of kermes. Tliey also 
boic tho name of vermilion. To dye 
spun worsted with keriio s, it is first 
boiled half an hour in water with bran, 
then two hours in a fresh bath with 
one-fifth of Homan alum, and one- 
tenth of tartar, to wliich sour water ie 
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commonly added ; after which, it is kinato of lime and a mucilaginoua 
taken out, tied up in a linen ha^r, and matter, ff this rexidne be dissolved 
caified to a cool place, where it ib leit in water, and filliated, and left to eva- 
Honic days. To obtain a full colour, ns poration, it will foim cnstala of kiiiate 
much kormos as equals three'fourths, ot lime. Let tliem be puiiflcd by a 
or even the wdiolc ot the weight oi the second solution and erystalisation. Let 
woo], is put into a w.irm bath, and the them again be di-solved in ten times 
W'ool ).s put in at the hrst boiling. As their weight of water, and pour in ox- 
elolii is more deuse liiaii wool, either alic acid, the oxulate ot lime will be 
•puii or ill the fleece, it requires one- sepal ated, and by spontaneous evapo- 
louith less of the salts in the boiling, ration, the kinic acid will yield regular 
and ol kei Mies in the bath. The eotoiir ci'yst.als. 

that kenues iinpaits to wool ha*< nuuli KINtj. A few years ago this was 
lesb hlonin than the scailet made with introduced into oiiV shops and incdieal 
euchiiieal ; wliLMicc (he latter has gene- practice by the name of a gum; but 
1 ally been pi efei red. smee the art ot J)r. Duncan has »>how'n that it is an 
heightening its loloiir by means ut extract. It contains also a species of 
Kolut'on ot tin lias Iieen known. tannin, whence it is used as an as- 

KKRMES MINLIIAL. (Sec ^n/t- tringent in diarrhoeas. 
tnmty.) K L £ B S C U I £ !■' E R. Adhesive 

KIl>'b'FiKILL. (See Meerschaum.) slate. 

KINATH OF LiMH. A salt which KONITE.—Sce Limcr/oneandJl/or- 
foniih 7 per cent, of cincliona. (See 6/c. 

Kinic ^ cut. ) KOUMISS. A vinous liquid, W'hieh 

KINir ACID, was obtaineu by Van- the Taitars make by fennctiting mares* 
queliii from the extract of ciiichoiin, milk. Something •■iuiUar is prepared 
made from infusions ol the bark in hot in Orkney and Shetland, 
water. Alcohol removes the resinous KUPKER N1CKEL.-—SCC JFjekef, 
pait, and the remainder consists of 

L. 

LARDANUM. A resin of a spe- facts, which must necessarily be 
cicH ul cistus in Caiidia, of a blackish known, but which arc not mentioned 
colour. Tlic country people collect it either in books oi in memoirs, be- 
by means of a sta^, at the end of cause they arc too numerous, and 
W'iiich are lastened many leather W'ould appear too minute. Lastly, 
tliorigK, which they gently stnke «n thdTc are luuny qiialitics in the seve- 
llicliecs. They form it into c\lindri- ral agents, of ’ which no just notion 
cal pieces, W'hieh are called lalidanuni can he given by writing, and which 
itit(iiti«. It is greatly adulterated by arc perfectly well know'ii as soon as 
the addition of black sand. It has they have been once made to strike 
tieeii used ill cephalic and stomachic our senses Many people think, that 
pbi*>ter«i and perfumes. a laboratory level with the ground is 

XiABOllATORY. A place properly most convenient, for the sake ol w'a- 
fitted up for the performance of rhe- ter, pounding, washing, &c. It cer- 
mical operations. As chemistry is a tainlyhas these advantages ; but it is 
science lounded entirely on ekperi- also subject to very great inconveni- 
nieiit, we cannot hope to umlei stand once from moisture. Constant mois- 
it well, w'ithoiit making such expert- lure, though not very considerable 
meiits asvoiify most of the known and sensible in many respects, is a 
fundamental operations, and also very great inconvenience in a chemi- 
Buch as reasoning, analogy, and the cal laboratory. In such a place, 
spirit' of inquiry', never fail to aug- most saline matters become moist iu 
geat to those, whose taste and suit- time, and the inscriptions fall oflf, or 
able talents load them to this es- are effaced ; the bellows rot ; the me- 
seiiUal part of experimental philo- kale rust ; the furnaces moulder, and 
Sophy. Besides, when a person him- every thing almost spoils, A labora- 
self ohservos, and operates, he must tory, therefore, is more advantage- 
perceive, even in the most eommon ously placed above than below the 
operations, a great variety of smalll ground, that it may he as dry as poi^ 
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»}ble. The air must have free arccss 
to it ; and it must even be so con- 
Htrnrtcd, that, by moans of two or 
nuiie opposite oponiiif's, a ouiiont ol 
air may be a^lmittcd to i.a^iy uiT anv 
noxious vapourii or «lus.t. In the la- 
boiatory a chimney ouffht to ho ooo- 
structed so hi^rh that a porson may 
easily slainl under it, ami as extensr.o 
as is ) ussible ; that Iioiii one wall 
to another. The lunncl of tliis chim* 
noy ouffjit It) he as Iii;;h as it iSbpoHsU 
tie, and sufficiently oontiai tod to make 
li i'uod draught As rliaiooal only 
is i.iirnt undor this cl.nnnoy, no soot 
is oollectod 111 it; and tlioieluie it 
nood iini lio so AMilu as to alien a 
rliiii’nov-swfopoi to pass up m.Io it. 
Viidi i'tiii'i cliiiuiiov n:av be con -ti act- 
ed '•OHIO brick lurnueo-, paitioulari) 
u ii ellinir liii-nace, a liinia<'c lor dis- 
tilling A\ilh an aloinlnc, .irul oiio or 
tw<i o\on^ likotliobo in kii< liens. The 
vestul tae ppaoo oni'lit to be filled up 
Willi stands ol dilfeiciit heights, troni 
a toot to a font and a halt, on whirli 

t antalilo li.rnaooii ol all kinds ate to 
•e flsicod. These iuiiiucoa are the 
most toiiNeiuent, lioin the facility 
of <li' posing tlioin at pleasure; and 
they aie the only luniaocs which are 
neei^sai-yin a «nuill laboratory. A 
double pail ot bellows ol luodorato 
sire must also be placed as comnio- 
dioiisly undei the chimney, or as near 
as the pi.ioe will allow. These bel 
Inu s arc sometimes mounted in a port- 
able liaine; which is sufficiently con- 
venient when the bellows arc n<>t 
more than eighteen or twenty inches 
long. Tticse bellows ought to have 
a pipe diieeted toward the hearth 
W'liere tlio loige is to be placed. Tlie 
necessaiy Inrnaces arc, the simple 
till race ini distilling with a copper 
aleuiLic ; a lamp turmiee ; two re- 
verberatory hii iiaces ot diffei nit sizes, 
for distilling with ictorts ; an air or 
melting furnace, an essay furnace, 
and a forge fni iiacc. The various in- 
etiuincnts and vessels of indispensa- 
ble use in a cheniicul lal.oiatory, w'ill 
be well noticed in the dcscnptiori of 
the plates nttaclied to this volume. 
Under the cbiiiiney, at a convenient 
height, must bo a row of hooks driven 
into the back and -ide walls, upon 
which are to be hung small shovels ; 
Iron pans ; tongs ; straight, crooked, 
and circular pincers; pokers; iron 
“‘■*1, and other utensils for disposing 
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the fuel and managing the crucibles. 
To the W'alls of the laboratory ought 
to he lastened shelves ot difl'eieiit 
brcaillhs and heights ; or those shelves 
iiui> he suspended hy hooks. The shelves 
arc to contain gla s vessels, and the 
products of operations, and ougld to 
he in as great .1 nunibei as is possible. 
In a lahoiatory where many expen- 
mentb aie made, tlicic eaiiiuit be too 
many shelve®. 'J’ho most eonicniciit 
place for a stone or leaden ristein, to 
eonluiu water, i- a eoinor ol the labo- 
ratory, and under it a sink ought to 
be placed with a i»li e, ly which the 
water pound into it may di-iliaige 
il>-eif. As the \essels are always 
cleaned under this cistoin, cloths ami 
loltle brashes ought to bo hung upon 
licok® la"tcnv*d ill the walls near it. 
In the iiiuMle nl the lahoratniy a 
la I ge table is to be placed, on which 
' luixfurcs are to lie made, preparalious 
lor openilioin, solution®, picciidta- 
tions, and small tilriatiotiii ; in a wonl, 
whatever does not requiiu tire, ex- 
ee])tiiig that of a lamp. In eoiivrni- 
eiit parts ot the laboratory are to be 
placed blocks ot wood upon mats ; 
one ot whirl) is to sup] 01 1 a iniddlo- 
sized iion 11.01 rar ; another to sup].oit 
a tniddle-*‘ized maihlo, 01 lather haiiL 
stone 11101 tai : a third to su|*poit an 
anvil. Near the mortars arc to ho 
hung scarccs of diiferent sizes and 
fineness; and near the anvil a ham- 
mer, files, rasp.®, small pincers, sei»- 
s'ois, sheers, and other siuall utensils, 
nccessai y to give metals a loim pro- 
per for the several operations. Two 
moveable trestles ought to he in a 
laboratory, which may ser\c to sup- 
port a large filter mounted upon a 
Iranie, when it is rcriuired. This ap- 
paratus is removed occasionally to the 
most convenient place. Chaicoal is 
an iuipoitant aiticle in a laboratory, 
and it therefore must he placed within 
reach ; but as the black dust w'hich 
flies about it whenever it is stirred, is 
apt to soil cveiy thing In the lalioia- 
tury, it had better be in some place 
near the laboratory, together wdlh 
some furze, which is very convciiicut 
for kindling fires quickly. This placo 
I veives, at the same time, for contain- 
ing bulky things, which arc not oltcn 
wanted ; such as furnaces, bricks, 
tiles, clay, fire-clay, quiekliine, sand, 
and many other things iieecssaiy lor 
chemical operations. Lastlyi a middle 
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feized table, with solid feet, ought to 
be enumerated among the large uiove- 
ablcfl of a labi^ratnry, the use of which 
is to support a porpliyrvi nr levigating 
atone, ni rather a vei\ hard denae grit 
atone, together willi ;i muller made of 
the same kind of stone. The other 
amall moveables or utendls of a labo- 
latory are, small hand mortars of 
iron, glass, agate, and WLdgwood’s 
ware, and their pestles ; eaithen, 
stone metal, and glass vessels, of dif- 
ferent kinds, funnels, and measures. 
Some white wilting paper, and sonic 
uiiiizcd paper for filteis ; a laigc num- 
ber of {.lean straws, eight or ten 
iiK hes long, for siiiTing niixtiires in 
glasses, and fur su|ipoiting paper fil- 
ters placed in gla-s funnels. Cilass 
tubes fur stirring and mixing eoiiosive 
liquors ; spatulas of wood, ivory, 
metal, and glas.. Thi]^ pasteboards 
and horns, very eonvei?icnt for col- 
lecting matters bruised with water 
upon the le\igating stone, or in 
moitars; corks of all sizes; blad- 
ders and linen strips foi luting vessels. 
A good portable pair of bellows ; a 
good steel for striking fire : a gliic- 
pot, with its little bi iish ; lastly, a 
great many boxes, of vaiiuus sizes, lor 
containing most of the above-men- 
tioned things, and which are to he 
placed upon the shelves. ilc.sf(le 
these things, some substances aie so 
neces.sary in most chemical operations, 
that they may he considered as iiisiru- 
ments requisite for the practiecol this 
fceience. These substances aie called 
reagvnts. All inetaN, which nupht m 
bo very pure. A per'>oii piv»vided with 
such instruments and suhstnuees, niwv 
at once perfoi 111 many chemical expe- 
ilmcnts. The general oliHervalions of 
Macquer upon the conducting of che- 
inical processes, aie tiuly valuahl'* 
and Judicious. Method, order, and 
cleanliness are essentially necc 8 ''avy 
ill a chemical haboratoiy. Kiery ves- 
sel and utensil ought to he well cleansed 
as often as it is used, and put again 
into its place ; labels ought to be put 
upon all the substances. These cares, 
w'hich seem to hr trifling, are, how 
ever, very fatiguing and tedious ; but 
they arc also very important, Though 
frequenrly little obsors'cd. When a 
person is keenly engaged, cxpeiiments 
succeed each other quickly ; some seem 
nearly to decide the matter, and others 
suggest new ideas ; he cannot but 


f irocoed to tliem immediately, and liA 
B led from one to another ; he think's 
he shall easily know again the pro- 
ducts ot the first expeiiments, and 
therefore he docs not take time to put 
them in order ; he prosecutes with 
eagerness the experiineiits which ho 
has last thought ol ; and in the mean 
time, the vessels employed, the glasses 
and bottles filled, so accumulate, that 
he cannot any longer distinguish 
thcm;*or at least, he is uncertain 
concerning many of his former pro- 
ducts. This evil is increased, if a new 
•cries of operations succeed, and oo 
ciipy all the laboratory ; or, it lie be 
obliged to quit it lor some time, every 
thing then goes into conlnsinn. Thence 
it ticquontly happens that he loses the 
Iriiits of much labour, and that he 
must throw away almost all the pro- 
ducts of his cxpeiiments. When new 
researches and inquiiies are made, 
the mixtures, results, and products of 
all the operations ougtit to be kept a 
long time, distinctly labelled and re- 
gistered ; for these things, when kept 
some time, treqiiently present pheno- 
mena that were not at all suspected. 
Many line discoveries in chemistry 
havu been made in this manner, and 
many have certainly been lost by 
throwing away too hastily, or neglect- 
ing the products. Since chcmisti'y 
olfers many views for the improvement 
of many important arts, as it presents 
piospeets of many useful and profit- 
able dibroveries, those who apply their 
labours in this way ought to be ex- 
ceedingly circumspect, not to be led 
Into a useless expence of money and 
time. In a certain set of experiments, 
some one is generally of an imposing 
appearance, although ill reality it is no- 
thing iiioic. ('heinisti7 is full of these 
half succc*»sep, uhich serve only to de- 
ceive the unwary, to multiply the num- 
ber of trials, and t o lead to great expeiicca 
before the fruitlossness of the search 
is discovered, liy these reflections we 
do not intend to divert from all such 
researches those who^c taste and ta- 
leiit.>« render them til for them ; on the 
contrary, wc acknowledge, that the 
ini]iiovenient ul the arts, and the dis- 
covery of new objects of luniiiiracture 
and coDiinerce, arc uiidoul tedly the 
finest and most interesting part of 
chemistry, and which make that scl- 
eiieo truly valuable ; for without th^ 
cudsj what would chemistry be b«dl 
E* 
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Bcioncr purely theoretical, and. capable the Bume vray. The mucilaginous and 
of employing only some abstract and smooth surface of the plantain tree 
uperiilativf minds, but useless To so- prevents its adhering ; and the de- 
ciety We acknowledge also, that the gree of pre‘-sure regulates the thick- 
Bureesse^ in tliis kind of rlicmical en- ness ot the coating of lae, at the same 
qiiiry uie not rare, and that their au< time that the fineness of the hag de* 
thi'is have ^omotiincs acquired tor- termines its clearness and transpa- 
tuiies, so much the more honourable, rency. Analyzed by Mr. Hatchett, 
as being the fniits of their talents and Stick-lac gave in 100 parts, resin 68, 
industry. Hut we repeat, that in colouiing extract 10. wax 6, gluteu 
these researches, the more dazzling extraneous substances 6*5 ; seed- 
and near any success apii«v>* colouring extract 2*5, 

more circumspection, and even dis- wax ‘l•5, giuten 2 ; shell-lac, rcsiii 
trust, is necessary. 90*0, coluining extract 0*5., wax 4, 

LAUHADOR SPAR, a species of gluten CS. The gluten greatly re- 
felspar. seinblcs tiiat c»f wheat, if it be not pre- 

LAC, is a substance ueil known In ci-cly the same : and the wax is ana- 
Eiii'ope, under the different appella- lognu" to tiiat of tiie inyrica ccritera, 
tioiis Ilf *tiek-lae, shelMac, and seed- in India, lac is fashioned into rings, 
lac. The first is the Isic in its iiatiiral' beads, and other trinkets; sealiiig- 
Btate, encrusting mh.iII branches or ax. varnishes, and bakes for painters, 
twigs. Sccd-lai- IS tlic stick-lac sepa- are made from it ; it is much used as 
i‘.atcd finiii the twigs, appearing in a a red dye, and wool tuiged with it is 
granuliitcd form, and piohably do- emidoyod as a luciis by the ladies: 

E rived of part of its colouring matter and tlic resinous part molted and 
y boiling. Shell-lac is the '.ulist*aiicc mixed with about thrice its weight of 
which has undcigone a sini)de pnrtfi- finely powdered sand, forms polishing 
caliuii, as mentioned beUiw. Beside stones. The lapidaries mix powder 
these we aometimes moot with a of corundum with it in a similar man- 
touith, called lump-lac, which is the ner. The colouring matter is soluble 
seed-lac melted and ionmMlintoc.ikps. in water ; but 1 part of borax to 5 of 
Lac is tlie product of tiie coecus laeca, lac, rendens the whole soluble by di* 
whiehdcp<wit' its eggs Oil the branches gestion in water, nearly at a hoilinq 
of a tree called llihai, in Assiam, a neat. This solution is equal formally 
country bordering on Thibet, and else- purposes to spirit varnish, and is an 
wliei'o in India. It appears designed exc<‘]]ent vehicle lor water colours, as 
to answer the purpose ol defending when once dried, water has no effect 
the eggs from injury, and affording on it. Lixivium of pot.vih, soda, and 
food tor tile maggot In a more ad- caibonatc of soda, likewise dissolve 
vanced state. It is formed into cells, it. So does nitric acid, if digested 
finished with as much art and regula- upon it in sufficient quantity 48 hours, 
rity as a honeycomb, but differently The colouring matter of the* lac loses 
arranged ; and the inhahitants collect eonsiderably of its beauty by keeping 
it twice a year, In the montlis ol I'e- any length ol time ; but when extract- 
bruary Hiui August. For the puriflea- cd fresh, and precipitated as a lake, 
tiun, it is broken into small pieces, it is less liable to injury. Mr. Ste- 
and put into a canvas bag of about phens, a surgeon in Bengal, sent 
four feet long, and not above six iioine a great deal prepared in this 
inches in circumference. Two of way, whicii afforded a good scarlet to 
these bags are in constant use, and clotli previously yellowed with quercl- 
each of them held by two men. The trou ; but it w- uld probably have 
bag is placed over a fire, and fre- been better, if, instead of precipitat- 
quently turned, till the lac is liquid in^ with alum, be had employed a go- 
enough to pasa through its pores : lufion of tin, or merely evaporated the 
When it is taken off the fire, and decoction to di 7 iiess. 
twisted in different directions by the LACTIC ACID. By evaporating 
men who bold it, at the same time sour whey to one-eighth, filtering, pre- 
dragging It along the convex part of cipltating with linoie-Water. and sepa- 
a plantain tree prepared for this pnr- rating the lime by oxalic acid, Sehecle 
pose; and while this Is doing, the obtained an aqueous solution of what 
Mher bag is belting, tr> b« Irt liid In be eupposed to be a peculiar acid. 
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which has aecordlnsly been temiMtho solution of tin. The Tcd pveeipltaU 
lactic. To procure It separate, he eva- must be frequently edulcorated with 
porated the solution to the consistence water. Exclusively of this, two ounces 
of honey, poured on it alcohol, filtered of fresh cochineal, and one of cryatale 
this solution, and evaporated the aicu« of tartar, are to be boiled with a sutt- 
hol. The re«(iduuin was an arid ot a cient quantity ot water, poured olf 
yellow colour, ii)ea|i:il)le of being rrys- clear, and preci]»itated uith the solu* 
tiilizcd. iitti'iictirig the huniidily of the tionof tin. and the piceipitale washed, 
air. and tunning deliquescent salts At Uie same time, two pounds of alum 
with the earths and alkali!), lioiiillon are also to he dissohed in water, pre- 
Jj.igrange •<iiice examined it more nar- cipitateih with a lixivium ot potash, 
lowly; and from a series of experi- and the white earth repeatedly washed 
inents concluded, that it eonststs ot \v ith lioiliiig water. Finally, both pre- 
acetic acid, inurJale ut potasli, a small ci]dtate8 are to be mixed together la 
]iortiorj of iioii, probably dissol\ed in their liquid state, put upon a filter, and 
the acetic acid, and an animal mat- di iod. For the preiiaration of a cheaper 
ter. soil, instead ot cuchineal. one pound 

LACTATES, delirnte compounds of of Brazilwood maybe employed in the 
lactic acid, with the salitialtle bases. preceding manner. For the lollowing 
LACQUEH. solution ot Idc in alco- piocess lor making a lake from mad- 
liol. der, tlie Society ut Arts voted Sir H. 

LAKE. This term is used to do- C. Englelieid their gold medal. En- 
note a species of cuIouin formed by «‘losc two ounces troy of the finest 
precipitating colouring mutter with Dutch crop madder in a bag of ^n9 
f-ome earth or oxide. The principal and strong calico, large enough to 
lakes nie Cannine, Florence-lake, and hold three or four tinies as much. Put 
lake tjoiii Madder. For the preparn- it into a large inaihle or porcelain 
tioD of Ciirinine, four ouiiccs of finely mortar, and pour on it a pint of clear 
pulverized cochineal are to lie poured solt water cold. Press the bag in 
into four or six qiiaits of rain or dis- every direction, and pound and rub it 
tilled water, that has hoeii previously about with a pestle, aa much as can 
boiled in a pewter kettle, and boiled be done w ithout tearing it. and when 
with it for the space ot six minutes the water is loaded with colour, pour 
longer ; (•■ome advise to add. duiing itofi". Kepetit this process till the wa- 
thc boiling, two drachms of pulver- ter comes off but slightly tinged, for 
ised crystals of ttirtai). Eight scru- wliich about five pints will he suttF 
pies ot Homan alum in powder are cient. Heat all the liquor in an earthen 
then to he added, and the whole kept or silver vessel, till it is near boiling, 
upon the tiie one iiiinute longer. As and then pour it into a large basin, in- 
suon as the gross powder has subsided to uhicli a troy ounce ot alum, dis- 
to the bottom, and the dccoctinn is be- solved in a idnt of boiling soft water, 
come clear, the latter is to be carefully has been previously put. Stir the 
decanted into large cvlindrieal glasses mixture together, and while Stirling, 
covered over, and kept undistiubed, pour in gefitly about an ounce and 
till a fine powder is observed to have half of a satmated solution ol subvar- 
sottled at the bottom, i'hc supeiin- noiiate of potash. Let it stand till cold, 
cunibeiit liiiiior is then to he poured to settle ; pour off the clear yellow 11- 
off from this powder, and the powder quor : add to the precipitate a quart of 
gradually dried. From the decanted boiling soft water, stirring it well ; aa4 
liquor, which is still much coloured, when cold, separate by filtration the 
the rest of the Colouring matter may lake, which should weigh half an ounce, 
be separated by moans of the solution If less alum be employed, tlic colour 
of tin, when it yields a carmine little will be somewhat deeper : with lest 
inferior to the other. Fur the nrepa- than threc-foui-tlis of an ounce, the 
ration of Florentine lake, the sediment whole of the colouring matter will not 
of coelfineal that remained in the unite witli the alumina. Fresh madder 
kettle may be boiled with the i-cniiisite root is equal, if not superior to the dry. 
oiiantity of water, and the red liquor Almost all vegetable colouring uiattcrf 
likewise, that remained alter the pre- may bo precipitated into lakes, mort 

S aration of the cannine. mixed with or less beautiiul* by mew of or 
I wX the whole precipitated with the oxide of tin. 
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LAMP.'v-Soe lAgM, 

. LAMP OF SAFEXY-See Safety 
Lump. 

LAMPBLACK. Tho finest lamp- 
Ifi.afk is produced by collecting the 
Miinke trom a lamp >rith a long wick, 
whicli supplies more oil than eaii be 
]*eriei*tiy oonsuined ; or by suifering 
the Uiune to play against a metalline 
rover, which impedes the cuinbiistion, 
not only by conducting olF part ol the 
heat, blit by obsti uctiiig the carrentof 
iiir. Lainpbl.iek, however, is prepared 
in a much cheaper way, tor the de- 
iiiaiids ot traile. The diegs which re- 
main after the cliquation "ot pitch, oi 
else small pieces ol tir wood, are 
hurned in furnaces ot a peculiar con- 
sti uction, the smoke ol wliieh is made 
to pa“s through a long horizontal Hue, 
tenninaling in a elose hoarded cliaiii- 
her. The rool of this chamlior is made 
ot eo.arse cloth, through which the cur- 
rent of air escapes, while the soot le- 
luains hehind. 

LANA PHILOSOPBICA, (Philo- 
sophical Wool). The snowy flakes of 
white oxide, which lise and float in 
the .air from the comhustion ol zinc 
lapis INFKKNALIS. Potash. 
LA PI S J^AZIJ IJ. — Azure^stone. 
LAPIS NEPlllimcUS.-Sce ATg- 
phnfr. 

LAPIS OLLARIS. Potstoiie 
liAV'A. — Sec Vntcanoes. 

LEAD, IS a white metal of a consi- 
ilei.iMy hlue tinge, very solt and flex- 
ible, not very tenacious, and eoiise- 
queiitly incapable of being drawn into 
fine wire, though it is easily extcndcil 
into thill plates under the liainnicr. 
Its sp. gr. is 11*35. Jt melts .at 612 
dog. In a strong hc.at it lioils, and 
cunts fumc.s ; during which time, if 
exposed to the nil, its oxidation pro- 
ceeds with eonsidcrablc rapidity. Load 
is brittle at the time ot eungclation. 
Ill tlii*, state it may be broken to pieces 
with a hammer, 'and the crysializ**- 
tioii of its internal parts will exhibit 
an arrangement in parallel lines. 
Lead is not much altered by exposure 
to air or water, though the brightness 
of its surface, when cut or scraped 
Tcry soon goes off. It is probable that 
a thin stratum of oxide is formed on 
the surface, which delends the rest ot 
the metal from coirusion. Alost of 
the acids attack lend. The sulphuric 
does not act upon it, unless it be con- 
«entrated and boiling. Sulphurous 
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acid gas escapes during this process, 
and the acid is decomposed. When 
the distillation is carried on to dry. 
ness, a saline white imiKs remains, a 
«5mall portion of winch is soluble in 
water, jiid is tuc sulphate of l.>ad ; it 
affords ciystuN. 'I'he residue oi the 
white mass is an insoluble sulphate of 
lead. It consists of 5 acid *4" 14 pro- 
toxide. Nitric acid acts strongly on 
lead. Muiiutiu acid acts directly on 
lead by heat, oxidizing it and dissolv- 
ing pait ot its oxiile. The acetic acid 
dissolves lead and its oxides, though 
]ir(>baldy the aecess of air may be i.e- 
oessary to the solution of the metal 
itself in this acid. White lead, or ce- 
ruse, is made liv lolling leaden platca 
«‘pirally up, “o as lo leave the space of 
ahoiit an inch between each coil, and 
placing them vertically in eaitlieii 
pots, at tlie bottom of wliieh is some 
good Miiegar. The pots are lo be co- 
vered, and exposed lor a length ot 
tone to a gentle he.at in a sand-hath, 
or by bedding them in dung. The va- 
pour of the vinegar, assisted by the 
tendency of the lead to combine with 
tlie oxygen wiiirh is picsent, corrodes 
tlie lead, and converts the external 
portion into a wiiite substuiire whicit 
comes oft’ in flakes, when the lead is 
unruiled. The plates arc thus treated 
repeatedly, until they are corroded 
through. Ceruse is the only white used 
in oil paintings. Commonly it is .adul- 
terated with a mixture ot chalk in tho 
shops. It may be dissolved without 
difficulty in the arctic arid, and affords 
a ci^stallizable salt, called sugar of 
lead from its sweet taste. This, like 
all the prcpanations of lead, is a 
deadly imison. Tho common sugar of 
lead is an acetate ; and Goulard's ex- 
tract, made by boiling lithaige in vine- 
gar, a subacetatc. The power of this 
salt, as a coagulator of mucus. Is su- 
perior to the other. If a bit of zinc 
be suspended by brass or iron wire, 
or a thread, in u mixture of water and 
the acetate of lead, tlie lead will be 
revived, and form an arbor Saturni. 
Oils dissolve the oxide of lead, and 
become thick and consistent ; in w'hicli 
state they are used as the basis of 
plasters, cements for water-works, 
paints, &c. Sulphur readily dissolves 
lead in the dry way, and produces a 
brittle compound, of a deep grey cu- 
lonr and brilliant appearance, which 
is much less fusible (huu lead itscll ; 
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property wliich is common to all the 
coinbinutions of sulphur with the more 
fusible metals. The phosphoric acul, 
exposed to heal together with char- 
coal and lead, becomes roiiverted into 
phosphorus, which cninluncs with the 
metal. This combination does not 
greatly dllfer from oidinary lead; it 
is nmlleablc. and easily eiit with a 
hiiite : blit it loses its brilliancy more 
speedily than pure lead, and when 
fused upon charcoal with the blow- 
pipe. the phosphorus hums, and 
leaves the lead behind. Lithaige fused 
with eoiiimon salt dccuinposcs it ; tlie 
lead unites iviththe nmi'iiitic aeid, and 
loriiis a yellow cempound. used as a 
pigment. The same decoinpositioii 
lakes place in the liuinid way. if com- 
mon salt be macerated with litharge ; 
ami the solution will eoiitain caustic 
alkali. Lead unites with must ot the 
metals. Gold ami silver arc dissohed 
liy it in a slight red-heat, iloth these 
metals are said to be rendered brittle 
hy a small admixture of lead, though 
lead itseit is rendered moru ductile 
hy a small quantity of them. Platina 
lorms ^ a brittle coiii])ouud with lead ; 
mrreury amalgaiiuitcs with it ; but the 
lead is separated Irom the mercury hy 
agitation, ill the lot in ut an impalpa- 
ble black powder, oxygen being at the 
aanic time ahsorbed. ('opper and lead 
do nut unite hue with a strong beat. 
If lead be heated so as to boil and 
smoke, it soon dissolves pie<-es ol cop- 
per thrown into it ; the mixture, when 
cold, is brittle. The union of these 
two metals is remaikably slight ; tor, 
upon exposing the mass to a heat no 
greater than that in which lead melts, 
the lead almost entirely inns olf by 
itself. Tins piocess is called eliqua- 
tioii. The emirser sorts nt lead, which 
owe their brittleness and grumilaled 
texture to an admixture ot cupper, 
throw it up lo tlic suilaoc on being 
melted by a small heat. Iron does not 
unite with lead, as long as lioth sub- 
stan.':ea retain their metallic furiii. Tin 
vnites very easily with this metal, and 
forms a compound, which is much 
more fusible than lead by itself, and 
is, for this reason, used as a solder for 
lend. Two parts of lead, and one ot 
tin, form an alloy more fusible than 
either metal alone : this is the solder 
of the plumbers. Bismuth combines 
readily with lead, and affords a metal 
« fine ejose griiini but yei7 brittle. 
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A mixture of eight parts bismuth, five 
lead, and three tin, will melt in a heat 
w'hich is not sufficient to cause water 
to boil. Antimony forms a brittle alloy 
with lead. Nickel, cobalt, manganese, 
and zinc, do not unite with load by 
fusion. All the oxiiles of lead are 
easily revised with heat and carbon. 
Oxygen and lead coiobiiie logetlier in 
dilferent proportions. If the nitrate 
I of lead he dissolved in a precipita- 
tion pi od need by potash, the precipi- 
tate, wbeii dried, w'lU become the 
yellow protoxide. If it be somewhat 
vitrified, it constitutes litharge ; and 
combined with caibonie acid, it be- 
comes ivhite lead, or ceruse. In this 
protoxide of lead, Berzelius found 
m 10773 iiarts, 100 lead and 773 
oxygen ; from whenee it is inlcrred, 
that the equivalent number ot lead is 
12'9ii(i6, or in round iiiiiiihcrs 13. This 
protoxide forms the pigment massicot. 
Massicot exposed tor about 48 hours 
to great heat, liecomes red lead, or 
iiiiiiiiim. and consists of 100 parts lead 
and iro8 oxygon; and may he ro- 
presented as two primes of lead and 
three of oxygen. By digesting red 
lead in nitric acid, the larger part is 
dissolved ; but a daik brown powder 
remains insoluble, which is found to 
consist of 100 lead and 15‘4 oxygen. 
Chloride ot lead is formed by exposing 
the iiiuiiate to n moderate heat, or 
placing lead iii ebloriiic. Iodide is 
loimcd by hearing togcMier the two 
constituents. Salts ot lead have the 
peroxide lor their base. They yield, 
when placed oil charcoal by the blow- 
pipe, a button of load. They dissolve 
in water, and yield a colourless solu- 
tion of an astringent sweetish taste. 
With ferro prussiate of potass they 
yield a white piecipitate; with hydro- 
sulphiiret ot pota-s, and sulphuretted 
liydrogen, a black precipitate ; witli 
gallic arid and infusion of galls, a 
wiiite precipitate ; with a plate of 
zinc, a white precipitate, or metallic 
lend. Lead alloyed with an equal 
weight of tin, ceases to be acted upon 
b]r vinegar. Acetate and subacetate 
of lead have a good effect, as external 
applications, tor iiillained surlaces, 
burns, scrofulous sores, and as eye- 
washes. Lead taken internally la 
very injurious ; hence, the diseases to 
which painters are liable. Litharge, 
dissolved in wines, to give them a 
sweet tastej is very uUschLevous. Sul- 
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i ihurettod water will oanse of chlorine and hydrogen acted ttora 

1 1« throw down a black precipitate, rapidly upon each other, combining 
liItJH'r. Alost of tlu* properties of without explosion, Avhen placed In the 
ll.'ht belong to natural i»hilosophy. red r.iy, than when placed In the 
and arc accordingly left tor oiir #nh- riolet rays. The oxule rtf mercury 
suMpient volume ; but light has also formed fnnn calomel and water of 
piopcrtics whi''h are sti ictly chemi- pota*^», when exposed to the spec- 
eal, of whieij we here attempt a short trum, was not changed in the red 
account. It was discovered l»y sir rays, but when exposed to the violet, 
William iierscliel, that wlien light it ‘bocarne red, which must have 

was refracted by the pri'-in, and arisen fiorii the absorption of oxygen. 

Iliereby -epavated into its seven pvi- Oniaciini. exposed to the violet ia>s, 
inary r’oinponent parts, these did not passed rapidly from vellow to green, 
excite heat in an etpia degree. He When a gaseous mixture of hydrogen 
toiiiid that beginning at violet, the and chhnine were exposed to the 
ealoiiiic power was least, and that it violet rays by Messrs. Liissar amt 
Iie]»t giadiinlly inci easing to tlie red, Thenard, an explosion immediately 
the otiiei exti'Miiity of the pi ism, took place. The light prndiired hy 

and did not even ce.isc there, but was coal and oil gas, and l>y ulctiant gas, 

^till greater even a little beyond it. when eoneentrateil ever so much. 
The infeiencc was, that thefe were have not been tomid to produce any 
1 alorific ray*, distiin't from the rays sensible degree of heat, or to oeea 
pio.iiicing Visinii, of whi»di the speV- sion any cliangc on the colour of mn- 
Tnim extended hevoiid the visible ray. riatc of ailver, nor to affect a mixture 
Tiiesc very ilclicate experiments have of hydrogen and chlorine, 
lu'cn repeat 'sl by other philosopliers, LIMK. This almndant earth was 
and to a great degree verified ; and thought to lie a simple ‘•iibstnncc, un- 
it may lie hud down as clearly aaecr- til it was decomposed hy Sir H. Dai y, 
tallied, that the ealorillc power of the who hnind it to consist of oxygen and 
i‘a>s ill tiic *vpectnim increases from a metaHic base, whiedi he denominated 
theiioletto the red. It is also ex- ealeitim, under wliieli article it is de- 
eeedingly prohahic. if not certain, scribed. The inetHlIie property is 
tliat i!ie raioriiic power goes beyond however only produced by the expen- 
tlie Illuminated space; hut there is mental chemist, and is veryevanes- 
reasoii to believe that the maximum cent. It is with the oxide ot calcium 
of lieat is produced in the last rays of or lime, that ive constantly meet, and 
the red and not iieyond the spectrum, its useful qualities render it a inino* 
'rhese colorific rays follow the gene- ral of first iinpoiinnce The must im- 
iMl laws by which iindiiided light is portaiit applications of lime are to 
governed as to reflection and refrac- agrirultuie and building: on wliich 
tiun. Wliilst the chief caioiidc power suhjoi'ts sir II. Davy has given some 
is lomid at the red end of the spec- excellent ohseival'ons. Quicklime in 
trnm, it is curious that at the other its pure state, whether in powder, or 
extremity 1 lie violet there is tlie chief dissolved in water, is injurious to 
chcinif’.il power in nifecting the eo- plants, (jrass is killed hy watering it 
lour- of siitistances exposed to ft. If with lime water. Iiutlimc iu itsstato 
the Inimr cornea, or miniate of silver, of comliinatioii with carbonic acid, is 
be moistened, and he expo*«cd to the a useful ingredient in soils. Calea- 
pri.smatic spectrum, no etfect will be reoiis earth is found in the ashes of 
produced upon it if held in the space the greater number of plants ; ami 
immediately beyond the reil extre- exposed to the air, lime cannot long 
mity ; but if brought within the red continue caustic, but soon becomes 
ray, a small effect will be produced in united to carbonic aeiil. When lime, 
making the muriate become black, vrhether freshly burnt or slacked, is 
and this puwe«' will lie greater in mixeil with any moist libroiis vegeta- 
goiiig on through the orange, yellow, bic matter, there is a strong action 
green, bine, and indigo, and will be between the lime and the vegetable 
found greatest of all in the violet ; mattoi’i and they form a kind of com- 
and its power does not tliere cease, post together, of which a part is usa- 
but extends a little beyond it. Sir ally soluble In water. By this kind of 

Humphrey Davy found, that a mislurcjoperattoiv limercudwi matter wbidi 
•>78 
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WM before cooiparatlroly inert, nu- 
tritive ; and as charcoal ami oxvgeii 
abound iii all vegetable luatteis, it 
bccuuirs at the same tune coiivei ted 
into carbonate of lime. Mild lime, 
owdered limestone, irtaileH.or chalks, 
avc no action of tiii« kind u|)Oii \e- 
fret able matter: by llieir action they 
prevent the too rapid dceoiuf.osition 
ol substances already d is'.olved ; but 
they have no tendency to Imiii solu- 
ble oiatters. It is obvious (loin these 
cireuiii'tanees, tliat llie opeiatioii ol 
quicklime, and niaile m chalk, de- 
pends upon piiiici|di-s altogether dif- 
ferent. Quicklinic, in the m-t ol be- 
^coming mild, picpures soluble out ot 
insoluble matter, it is npoii tins eir- 
ciinistance that the operation of lime 
in the preparation lor wheat cri>ps 
depends; and its efficacy in Icitiliz- 
iiig peats, and in I ringing into u 
state of cultivation all soils abound- 
ing in hard roots or dry lilires, or iri- 
01 1 vegetable matter. The solution 
of the question, whether qtiieklime 
ought to be applied to a soil, depends 
upon tlie quantity ot iiieil vegetable 
inatt<>r that it contains. The solution 
of the question, whether inarle, mild 
lime, or powdered limestone, ougiit to 
be applied, depends unoii tin; qimii- 
tity of caloareous matter alread> In 
the soil. All soils arc improved by 
mild lime, and ultimately by quick- 
lime, which do not clTevvehee with 
acids ; and sands more than clays. 
When a soil, deficient in calcanMi'iis 
matter, contains niueh soluble vegeta- 
ble manure, the application of quick- 
lime should always be avoided, as it 
either tends to decompose tiie soluble 
matters by uniting to their carbon and 
oxygen so as to become mild lime, or 
it combines with the soluble matters, 
and foiins compounds having less at- 
traction for water than the pure ve- 
getable substance. The case is the 
same witli respect to most animal ma- 
niiros ; but the o])(‘ratiou of tlio lime 
isdiUcrent in dilleroiit cases, and de- 
pends upon the nature of the animal 
matter. Lime forms a kind of inso- 
luble soap with oily matters, and then 
gradually decomposes them by sepa- 
rating from them oxygoji and carbon. 
It combines likewise with the animal 
acids, and probably assists their de- 
composition by abstracting carbon- 
aceous matter from them combined 
with oxygen; aivi conseqofntly it 
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iniiist render them less nutritive. It 
tends to dirninisli likewise the nutri- 
tive powers ol allHinien liom the same 
causes; and alw.iys destioyx, to a 
certain extent, the efficacy ot animal 
iiiaiiures, either I.y comhiniiig willi 
c'l'i'tiiin of their elements, or by giving 
to tliem ii>‘W airaiigeiiicnts. liiinc 
>iiould never i.e applied nitli amrnal 
iii'inures, iiiile»s they aie too licb, or 
lor the purpose of pitvoiiliiig noxious 
etiliivia. It is Iniurinii', wIumi iiiix"d 
WitliUny comniiMi dung, and t.‘'ids to 
lender the exti active matter iii->i)lii- 
ble. Jn those cutcs in which 1< iiiifii- 
tation is ii-elni to prodiiic iinliimeiit 
from vegetable siibstanccs, lime i< 
always efficacious as with tamievs 
I’aik. There are two modes in which 
lime acts as a ceiiu'iif : in its cnnihiii- 
atidti with w'atei.and in its I'oiiibiii- 
atioii witii eaihonie aiiil. Wli'‘n 
quicklime is rapidly inado into a paste 
with water, it soon loses its soltiiess, 
and the water and the lime Iciin to- 
gether a solid eohereiit mass, which 
consists of 1 part of w’aler to .3 parts 
ol lime. When hydiate ot lime, 
wliilst it is consolidating, is mixed 
with red oxide of iron, aliiinin:i, er 
silica, the mixture becomes harder, 
and inoic eohereiit than when lime 
alone is used ; and it appeiirA that 
this is owing to a certain degree of 
chemical attraction between liydrate 
of lime and these bodies ; and they 
render it less liable to dcconipoM> by 
the action ot the earhonic acid in the 
air, and less soluble in water. TIio 
basis of all cements that arc used for 
works that are to be covered with 
water, must be formed from hydrate 
of lime ; and the lime made from im- 
pure limestones aii.swers this pm pose 
very well. Piizzolana Is exmipesed 
principally of silica, alumina, and ox- 
ide of iron ; and it is used mixed with 
lime, to form cements intended to be 
employed underwater. Mr, Smeatoii, 
in the ronstruetion of the Kddystono 
light-house, used a cement eompiised 
of equal parts by weight of slacked 
lime and puzzolana. Piizzolana is a 
decomposed lava. Tarras, which was 
formerly imported in considerable 
uantitics from Holland, is a mere 
ccomposed basalt : two parts of 
slacked lime, and one part of tarras. 
form the principal part of the mortar 
used in tho great dykes of Holland. 
Substances which wiu answer all the 
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tnd9 of puzBolana and tarras, are alumina. And as in some pTacCf 
abundant in the British islands. An there are no other limestones than 
exeellriit red t arras may he procured surh as contain other earths. It is 
in anyquaiitityfromtheijiants’ Cause- impoitant to attend to this circum- 
way. 111 the Noith ot Irelatiil ; and stance. A moderately good lime may 
decomposing basalt is ubinidant in be made at a low red-heat, but it will 
many parts ol Scotland, and in the melt into a glass at a white-heat. In 
northern distrirts ot England in which limekilns for burning such lime, there 
coal is loiiiid. Parker's ceincnt, and should he alw'iiys a damper. In ge- 
cements of the same kind made at neral, when limestones arc not mag- 
the alum works of Loid Duiidas ntul ncsian, their purity will be indicated 
Lord Mulgrnve, arc mixtures of cal- by their loss ot weight in burning; 
clued feirugiiious, silioious, and ahi- the more they lose, the larger is the 
ininous malter, with hydrate of lime, quantity of calcareous matter they 
The cements which act by coinbiiilng contain. The iiiagnesiaii limestones 
with carbonic acid, or the coiiinion contain more caibonir acid than the 
mortars, are made by mixing together cotntmni lirnestoncs ; and all of them 
slacked lime and sand These inor- lose more than half their weight by 
tars at first solidity as hydrates, and calcination. 

are slowly converted into carbonate LIAIESTONE. Under this deno- 
of lime by- the action ot the carbonic mihation, naturalists class not 'only 
acid of the air. Mr. Tennant lound what is conimonly called limestone, 
^tliat a inoitar of this kind, in three but also those finer species usually 
yeors and a quarter, bad cegainod denominated marbles. The ennstitu- 
o'i per cent, ol the quantity ol carbo- cut parts arc the same. That granii- 
Jiic acid gas, which constitutes the de- lar limestone is primitive, has been 
finite propoition in carbonate ol lime, long allowed. Among many other re- 
Thc rubbish of tnmtar Iroin houses maikahlo mountains of this stone, the 
owes its power to bcnelit lands priii- stiipendoiis lieigbts of Fintter-Aar- 
cipall^ to the carbonate of lime it Horn, Yunglraw'-Horn, and iShreck- 
contains, and the sand in it: and its Horn, or the Peak of Honor, in Swis- 
statc of cohesion renders it partieu- scrland, deserve especial eoinmemora- 
larly fitted to iinpnue clayey soils, tion. Saussiire has li>ng since observed. 
The hardness of the inoi tnr in vciy that it olteii presents lofty spires, like 
old biiiUlingv, depends iij'oii the per- granite ; and being a nianirest deposi- 
fect convcisinn ot all its parts into tion, must evince that granite is so 
eaibunateol lime. The purest lime- likew'ise. It appeals between layers 
stones are llie best adapted lor iiia- ol mica slate and gneiss, as schistose, 
king this kiiul of inoitar; the iiiagiie- sedciilc, and alternate with common 
siaii linipstoiics make excellent water slate. Pniiiitivo limestone is coin- 
cenieiits, but act w’itli too little ciier- munly w bite, dark iron-grey, or red- 
gy upon carbonic acid gas, to make dish brown, and is not always granu- 
goori cumnion mortar. The Homans, lar, being sometimes compact. Itsomc- 
accordiiig to Pliny, made their best limes supplies the place of quarts in 
mortar a year beiorc it was used, so mica slate, and sometimes of felspar 
that it was iiartially combined with m granitoid, and a rock of the gneiss 
caiboiiic acid gas before it was eni- structure. It is rarely metalliferous, 
ployed. In burning lime there are but in iiibez’ia it presents rich mines of 
some particular precautions required copper, and in Soutli America, veins 
for the different kinds of limestunes. of gold and silver. It is remarkable. 
In general, one bushel of coal is suf- that in limestone the shells retain their 
ficient to make four or five husliels of original lorm, while in clay slate they 
, lime. The magnesian limestone re- are compi'C 8 scd->a circumstance as- 
quires less fuel than the common cribed to the great subsidence of the 
limestone. In all cases in which a latter. Caverns are seldom found 
limestone containing much aluminous except in limestone, the rock being 
or siliceous earth Is burnt, great care commonly eroded by a stream of wa* 
should be taken to prevent the fire ter. The Wernerians regard lline- 
from becoming too intense ; for such stone as of three formations— the 
■lime easily vitrifies, in consequence primary, the transitive, and the fioets 
Of the a^ity of Unifi for Biltea and, norisooUl. The second ofton 







eontains coralitcs and madrepores; 
but Faujas showed a niadrepoic in 
t'arrara marble, which is cslocmed 
priiuitive. In granular limestone the 
cYiaracters mo«tly rorre^porid with 
those of marble ; but the mode of 
eonildiiation must vary, as it is not 
capaiile of so liiic a polish. PiimiUve 
gi.iuular limestone is oltcn intcr- 
hpersed with miea, and suiiietimes 
with oihiciilar crystals of quartz. 
There is a species of liiiiostoiie which 
has been eallcd pisolite, irom its 
a]>peaiaiicc lu^einhling coiigluuier.i‘ 
teil peas, and is chiefly brought lio'ii 
Carlsl)aii in llohcnua,' wheic it con- 
stitutes a large bed. Jt ih of a yellow- 
ish while, and the imaginary peas 
are in elegant coiicentric layers of 
white and blown, formed around a 
grain nl sand, like jicuils in the shell. 
Cronstedt has wWi some propriety 
ranked it among the sinters or depo- 
sitions. There is another kind of 
limestone called sinapile, from its 
loseinbling iiiiihtard-sccd ; others call 
it iiK'Conile, troin its rcsombliiig pop- 
py seeds ; but a more usual denoiiii- 
nation is oolite, from the eggs or me 
ot fish. The kettonstone orilutlaiul- 
shne and the buthstoiie is of this 
sort. Shells oi almost every sort, and 
zoophytes and iiiolluscoi abound in 
onimoii limestones. 'I'hc substances 
called alabaalrutn and alabastrttea 
by the ancients, aic well known to 
be merely calcareous, as they ofter- 
vesee witli nitrous acid ; whereas the 
moderns have applied the name of 
alabaster to quite a distinct substance, 
impregnated with the sulphuric acid, 
BO that the iiitious c.iii produce no 
effect. The alahaslritc ol the ancients 
is a mere dopositioii from the supei- 
iiicunibcnt calcareous rocks. It was 
much used for boxes to hold oint- 
ment, as wre learn from Fliny and the 
New Testament. There is a species 
of jitonc much used in architecture of 
a character which may bo considered 
as intennediate between liiriostone 
and marble. It has been denominated 
konitc, and appears to have been the 
freestone of the middle ages, and 
called ashler when only roughly hew'ii. 
>lt is not to be eoiifoiinded with quite 
a different kind of stone also called 
freestone by some wi'iUtb, which is 
sandstone, consisting Atefly of sili- 
ceous earth. Konite Is merely a 
pompact llmeetone of ap earthy frac- 


ture, somctimcB cocirse and somctimei 
fine. There is sometimes a slight ad- 
mixture of silex, olteii of argil, rarely 
of magnesia, which however has 
been found by choruical analysis in 
some kinds, as tllo^c employed on 
VVe«>trninster abbey and the cathedral 
ol Yoik, ami that line earlli must of 
course impart son e of its usual qua- 
lities of iinctnous softness and dura- 
bility.^ ily some little re.search it 
might' probably be discovered from 
what quaitei the stone used in our 
cathedials and other ancient buildings 
was procured. At present,* the most 
remarkable konitc used in the south 
ot Kiiglan-l is that ot Portland, which 
is thus described by l>r, Woodw-ard; 

“ Stone out of the gieat quariy of 
Portland, ot a pale or w'hitish colour, 
composed of numerous small rounded 
grains, not unlike the smaller ova of 
hslics. They split in the cutting of 
the stone, so that it is capable of 
being brought to a surface, very 
smooth and equal, llesidcs this, and 
all sorts of stone that are composed 
of granules, will cut and rive in any 
direction, as well in a perpendicular 
or in a diagonal as horizontally and 
parallel to the site of the strata. It 
is for this reason that they have ob- 
tained the name of freestone. Then 
these bear the injunes of the weather 
equally and indiirerently in all posi- 
tions ; whereas all the stone that is 
slaty, with u texture long and paiallel 
to the site of the stratum, will split 
only lengthways or hoiizoulally ; or if 
it be placed in any other position, ia 
apt to give wa>, start, and burst 
when any great weight is laid upon 
it ; w’hich inconvenience the Poiilaiid 
stone is not liable to. The building 
stone chiclly used at Edinburgh, es- 
pecially ill the beautiful new city, is 
from the quarry of Craigleilh, and Is 
an argilaecuus limestone with black- 
ish veins. The' ancient Romans, 
whose buildings arc alike distiu- 
gui.shcd by magnificence and dura- 
bility, chiefly like their successors, em- 
ployed the travcrtiiio, which abounds 
on the lianks of the Anid, and Is 
reproduced by its depositions. To 
the lusting nature of this stone, and 
of the mortar mixed with puzzolano. 
which also abounds in the neighbour- 
hood, that is, to circumstances niere^ 
accidental may the preservation of 
the coBu&on sewers and other works 
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of surprising antiquity l>o ascribed, cuticle of the tongue like potass. It 
Rut the use of koiiito in building is not very readily soluble in water, 
ascends even to the earliest agci, the and hot water has ilo greater power 
pjTeiinids of Egypt being constructed than cold water. Exposed to the air. 
with this material, which seems to be it attracts carbonic acid, but not mois- 
the lapis troicns of the ancients. The tiive ; it unites with salphur ; with the 
Egyptian konite, wliiclifoi ms a whole acids it forms various salts, as siil 
chain of inouiitaiiis extending from phatc and bi’^nlpliatc of lithia ; phos- 
(.’airo and the front ot the pyramids phatc and hiphosphate of lithia ; iit> 
fai to the south, is sometimes simple, tr.itc. carbonate, chromate, oxulato 
and hoiiietimes contains shells, chieily tartrate, acetate of lithia. There arc 
inimniulitcs, which, when cut across, also the double salts of tartrate ot lithia 
leseinhle grains of wheat or barley, and potass, and tartr.vte of lithia and 
whence the fahio of the ancients, that soda. It will not form a double salt with 
the workmen emplosed rn-eived such muriate of platinum, and this distin- 
vast quanlilica of grain, that much of guishes lithia troni jiotass. Lithia has 
it was left and petiified. Some of the been found to be like the other alka- 


iiiost ancient edilices of Persia, Gieece 
and Italy are also built with konite ; 
but the ruins of Pu-stum, and the 
temple of Agrigontiiin arc of calca- 
reous tufa. — For an account of the 
dilkwent kinds of marble, see Marble. 

LIQUEFACTIOX, tlic act of ren- 
doring liquid, which may be done by 
fusion, as in melting lead ; by deli- 
quescence as in molting salts ; or by 
solution, as of sine in sulphuric acid. 

LIQUIDITY. The circuinstaiicu of 
bcingliquid. 

LIQUOR OF FLINTS, is the solu- 
tion of siliceous in alkaline sulutioiis. 

LlTlllA. — A new alkali has been 
discovered in a mineral lately lound in 
the mine of Uten, in Sweden. This 
niitjcrai consists of HO parts of silex, 
\7 ol aluniine, and 3 of the new alkali. 
It is said that spodunieiie contains 8 
cent of it, as dues another miiieial 
from Uten, called cry-stailized lepido- 
lite, which also contains boracic acid, 
Ejlex and aliiniinc. This alkali is dis- 
tinguished by fierzelius liuiu the oM 
ones : 1. Hy the fusibility of its sails*; 
the liquelactiun of its sulphate and 
muriate before they arrive at a red 
heal, and ol the caibunate at the mo- 
ment when it begins to become red : 
2. By its muriate, which is deliques- 
cent, like the muriate of lime ; 3. Dyl 
its Carbonate, which does not readily 
dissolve in water ; but to which it com- 
municates precisely the same taste as 
the other alkalies : the carbonate when 
raised to a red beat in a platiniiiii 
ciuoible, attacks the platinum us if 
nitrate of soda or potass had been em- 
ployed : 4. By its great capability of 
saturating acids. 

LITlllA. (CAUSTIC) has a very 
eharp burning taste, and destroys the 
3b2 


lies, a componiid ol oxygon and a me- 
tallic basis. This bciNis has been called 
lithium. According to (imelin, lithia 
consists of lithium. o8*65, and oxygen, 
41 95. 

LITlflC ACID. This was discover- 
ed about the year 177d by Sclieelo, in 
analyzing human calculi, of many of 
which it constitutes the greater part, 
and of some, particularly that which 
renembles wood in appearance, it forms 
almost the whole, it is likewise pre- 
sent in human urine, and in that of the 
camel; and J>r. Pcaison lound it in 
those nrtlnitic concretions commonly 
called cJialkfrtones, which Mr. Tennant 
ha<i since conlirmed. It is often called 
nric acid. The following are tho 
lesfilts of Rcheclc’s experiments on 
calculi, which were found to consist 
almost wliully of this acid : 1. Diluted 
sulphuric acid piodueed no effect on 
the calculus, but the concentrated dis 
solved it ; and the solution distilled 
to diyriess left a black coal, giving off 
sulphurous acid fumes. 2. The muri- 
atic acid, either diluted or concentra- 
ted, had no effect ou it, even with 
ebullition. 3. Dilute nitric acid at- 
tacked it cold ; and with the assist- 
ance of beat produced an effervescence 
and red vapour, carbonic acid was 
evolved, ah'i the calculus was entirely 
dissolved. The solntion was acid, even 
when saturated with the calculus, and 
gave a beautiful red colour to the skin 
in half an hour after it was applied ; 
when evaporated, it became of a blood 
red, but the colour was destroyed by 
adding a drop of acid ; it did not pre- 
cipitate muriate of barytes, or inetul- 
ille solutions, even with the addition 
of an alkali ; alkalis rendered it more 
yellow, and, if superabundant, changed 
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it by a strong digesting lieat to a rose 
colour ; and this mixture imparts a 
similar colour to the akin, and is capa- 
ble of precipitating sulphate of iron 
black, sulphate ot' copper green, ni- 
trate of silver grey, suprr-uxygenated 
WBriate of mercury, and aoiiitions of 
lead and zinc, vehite. Lime-water pro- 
duced ia the nitric solution a white 
preeipitkte, winch dIssoUed in the 
nitric and muriatic acids without effer- 
vescence, and without destroying their 
acidity. Oxalic acid di i not precipi- 
tate it. 4. Carbonate of jiutash di l 
not dissolve it, either cold or hut, but 
a solution of pertecbly ]iure potasii 
dissolved it even eold. The solution 
wah yellow ; sweetish to tlie taste ; 
prei'i]iitttted by till the acids, even the 
curhonic: did not render lime-water 
turhid ; decurnposfd and precipitated 
solution of irnii tirowii, of copper 
grey, ot silver black, of zinc, mercury, 
arnd lead, white ; and exhaled a smell 
Cf aiuinonia. A. About 2<K) parts of 
lime-water dissolved the calculus by 
digestion, and lust its acrid taste. The 
solution was partly procipitntod by 
acids. 6. Pure water dissolved it 
entirely, but it was necessary to boil 
tor some time .'KiO parts witu one of 
the calculus in powder. This solution 
reddened tincture of litmus, did not 
render lime-water turhid, and on cool- 
ing deposited in small crystals almost : 
the whole ot what it had taken up. 
7. Seventy-two grains distRlcd in a 
small glass retort over an open tire, 
and gradually bruug4it to a red heat, 
produced water off aininonia mixed 
with a little animal oil, and a brown 
sublimate weighing 2S grains and 
12 grains of coal remained, which 
prcsei-ved its black colour Oii red hot 
iron in the open air. The brown sub- 
limate was rendored white by a second 
sublimation; was destitute ot smell, 
even when molMtcncd by an alkali ; 
was acid to the taste ; dissolved iu 
boiling water, and also in alcohol, but 
in less quantity ; did w>t precipitate 
lime-water ; and appealed to resemble 
succinic acid. Pourcroy has found, 
that this acid is almost entirely soluble 
ill aOOJ times its weight of bold water, 
when the powder is repeatedly treated 
with It. Prom his experiments lie infers, 
that it contains azote, with a conside- 
rable portion of earbou, and but little 
hydrogen, and little oxygen. Of its 
coubiiiatlous with the baawwe knowi 
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blit little. The lithatc of lime is more 
soluble than the acid itself; but on 
exposure to the air it is soon decom- 
posed, the carbonic acid in the atmos- 
phere combining witli the lime, and 
precipitating both the lithic acid and 
new formed carhon.ite of lime sepa- 
rate from each other. The lithate of 
soila appears from the analysis ot Mr. 
Tennant to constitute the chief part of 
the concr-tions loiined in the joints of 
gouty^ersons. The lithate of potash 
iM obtained by digesting calculi ja 
caustic lixivium ; and Poiircruy rc- 
conimcnds the precipitation of tlio 
lithic acid froiu this solution by acetic 
acid, as a good proces-i lor obtaining 
tlie acid pine in small, white, shining, 
and almost pulverulent needles. It 
reddens the infusion of litmus. Thu 
dry acid is not acted on nor dissolved 
by the alkaline carbonates, or sub- 
carbonates. It decomposes soap when 
assisted by heat ; as it docs also ttio 
alkaline sulphiirets and hydrosulpliu- 
lets. No acid nets on it, except those 
that occasion its decomposition. It 
dissolves in hot solutions of potash 
and soda, and likewise in ammonia, 
but less readily. The lithates are all 
tasteless, and resemble in appeai'ance 
lithic acid itself. They arc sparingly 
soluble ; are decomposed by a red 
heat, which destroys the acid. The 
lithic acid is precipitated from these 
salts, by all the acids except the prus- 
sic and carbonic. 

LITAHJS.— See Archil. 

LlVfiK OF SULPHUR.— See 5 m/- 
phurf 

! LIXIVIATION. The application of 
water to the fixed residues of bodies, 
for the purpose of extracting the sa- 
line part. 

LlXrVIUM. A solution obtained 
by lixiviation. 

LOADSTONE.— See Ore* of Iron, 

1.0A.M. - Sec Clay, 

1a)GWOOD. The tree wliich yields 
tt is called by Linnaius, luematoxyluiu 
eainpechiamun. Logvvoud is so heavy 
as to sink iu water ; hard, compact, 
of a fine grain, capable of being po- 
lished, and scarcely susceptible oY 
decay. Its predominant colour Is red, 
tinged with orange, yellow, and black. 
It yields its colour, both to spirituous 
and watery menstrua. Alcohol ex- 
tracts it more readily and copiously 
than water. The colour of its dyes ^ 
a fiaff red, incUoing a little to violet 
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t»v i>uvpif>, which principHlIy ob- 
KCi vable in its walei y iloooctioii. This, 
lolt tu Itself, becomes in time vciloiv- 
iiili, and at leiif*lli blai'k. Acido turn 
it yellow , alkalis dee|ien its colour, 
and giic it a purple or \ioleT hue, 
NtiilTs would take only a •«ligbt and 
fading coloiii* lioiii decoction of log- 
wood, it they weic not pivviouidy pre- 
pared with aliiHi and tail at. A bttie 
alum is added ah-o to the bath, ity 
thc-c iiuMiis they acqiiiie a*'pietty 
g«»od \j<dct. A blue colour may be 
obtained from logwood, by mixing 
verdegiis with the batii, and dipping 
the cloth till it Inis acquired the pio- 
per shade. The gieat eonsuniptioii 
ol logwood is foi hlack', to which it 
gi\es .1 lustre and velvety east, and 
lor gieyx ot reitain sb.ule'*. It is aKo 
ofieiy extensive u>e ior dillerent 
eoinpound colours, which it would he 
diflicult to olitain ot equal heauiy aud 
variety, by means of drugs .uroiding 
a moic permanent dye. Juice ol log- 
wood is iicqnently mixinl with that of 
brasil, to lender colours deepei ; their 
pioportion being varied aeeoidingto 
the shade desiied Logwood is used 
lor dyeing silk, Molel. Foi this, the 
silk must be scoured, alumed, hu«I 
washed ; because, without nlumliig, 
it would take only It i eddish tinge, 
tfiat would not stand wetting. To 
dye silks thus, it imisi be tinned in a 
cold dec(icii«n of logwood, till it has 
aeqniied the proper coloui : if the 
decoction were used hot, the colour 
would he in stiipes and uneven. 
Jtoiginun has alieady oliaerved, that 
11 tine violet might he produced irom 
logwood, by inipiegiiating tbc silk 
with soliilioii of tin. In fact, we may 
thus obtain, particularly by mixing 
logwood and Inasil in vaiious pio- 
portions, a gieat number of due 
shades, more nr less inclined to red, 
Iroin lilac to \iolet. — See Hemnttn. 

LOMONJTB, or l^VUMOMTE. 
Di-piismatic Zeolite. 

liUMACU KLLA. — Sen lAmeitone. 

LUNA CORNEA. Muriate of sil- 
ver. — See Stiver. 

LUNAR CAUSTIC. Nitrate of 
silver, lused in a low heat.— See 
Stiver. 

LUTE. The lutes with which the 
joinings of vessels .ire closed, me of 
ditreient kinds, accordiiig to the na- 
ture ul the opeialioiis to he madeiunU 
JSf 


Of the sul,stanoo« to he distilled hn 
these vessels. \V'lu‘n vapours of wa- 
tery liquors, and < 4 iich as €*iie not'gor- 
rosiie. aie to be contained, it is suf- 
lii lent tu MiiTiniiid the joining ot tim 
iei-ci\ei to the nose ol the aleiiibic« 
or of the letort. w itii «lip» of paper 
Oi of linen, covered with flour-paste, 
ill such cases aLo sHpt, of wet hhul 
del are \eiy eoiivi iiieiitly used. WhaT 
moie prnetiiiting and ifis'toliiiig va- 
pouis are 1 u be contr.ipcd, a lute i:* 
lobe employed of qiiickllme sl.iekcd 
ill the air. and beaten into a liquid 
paste with wliites of eggs. 'I'lns p.i'.te 
is to he .•‘piead upon linen «.hps,w hit h 
arc to ba applied exactU In the join- 
ing of the vessels. Tins lute is very 
l■onvollient, easily dries, beeonie.s so- 
lid, and suflicieutly tiiin. Ol this lute, 
vessels may be lormed bnrd enongli 
to boat polishing on the wheel, l.ustly. 
when acid and coiiosiie vapouis aie 
to be contained, w'e must then have re- 
couise tu the lute called fat lute. 
This lute is made by loiming into a 
paste some dried clay finely puwdeied, 
silted through a silken seaico, and 
iimisfened with W'ater, and then hy 
beating tbi.s paste well in a mortar 
with boiled llnseeil oil, that is, oil 
which has been rendered drying by 
litharge dissolved in it. and lit foi the 
use of painters. Tins lute easily 
takes and retains the lonn given to 
it. It is generally rolled into cyliii- 
ders of a convenient size. These are 
to be applied, hy llattening them, to 
the joinings ol the vessel.s,. which 
ought to be perfectly diy.hecitiise the 
least nioibture would pi’cvent the lute 
from adhering. When the joinings 
are well closed with this fat lute, the 
whole is to be covered with slips of 
linen spicad with lute of lime and 
w’liites of eggs. These slips aie to be 
lasteiied witli packthread. Tlie sc- 
rond lute is necessary to keep on Uic 
fat lute, because this latter remains 
soft, and docs not become solid enough 
to stick on alone. Fine porcelain 
clay, mixed witli a solution of borax, 
is well adapted to iron vessels, the 
part received into an aperture bring 
smeared with it. 

LYCOPODIUM. The fine dust of 
lycopodium, or cliibmo>«s, is properly 
the seeds of the plant, and wlieu dil- 
fused or stiewed in the aii, it takes 
file li'otn a caudle, and burns off like 
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LYDl \X STOXf?, Flii.fv s|jiK 
1 A TM llODIiS.— bc(i Scapohte. 
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WArEIUTrO»V. Tlif sti'fl.ing ol 


a liody ill ooKl iKinor. I 

M.xJlDKU, :i sulisl.ineo \ei*y ex- 
tiMi'.ivi'ly eiijjiloyeil jn (heinif, i-' ll»e 
I't'otol the iiihi:i tiiirt.ii iim. Allluiu;;li 
iii:i<l<h-i am]] ifiow hdlii in :i "lill 
•■l.i\oy .iiul in s;iml, it vuepeeds 
lu'Uei- in a nuulcrfiteh n« h, soft, .uul 
'«(»nienliiit «!jii:(ly ■ it is cnliivated 
in inuiiY Ilf the jnininees of Fiaine, 
in AK.n e, >,orni.iii(h . :iii<l l’m\ein‘< ■ 
tlie liest 1)1 KiiKuteiiii ;(M)uth is tlirit 
'wle’eh iwnnes fioin /e.ilaisl The lipsl 
J’lHils ;iie alimit the thul.ne*s df a 
^(Hi<«e-fiiii]1, Ol , at most, o] tlic little 
linirei : llie\ aie smin-ti aiispai and 
ot a re«hli-li I’ohnir , they have a 
'^linn;r smell, <ind the balk is jiiiiooth. 
llellot ii>erjl)es the snjieiiority ol the 
imuUter vvliii h eouics liom the Levant 
to the ( lieuiiislanee ol its having been 
(liied in llie open aii. 'I'he led eo- 
louring matter ol madder may be dis. 
sidvi'd in aleohol, and on evupoiatioii 
:i tosidnnm ol' a deep led is left. 
Fixed alkali loniis in this solution a 
Violet, the snlphni ie arid a favvn-eo- 
louied, and th<‘ sulphate ol potash a 
line red in'ei ipitate. Freeipitates ol 
v.iiioiis shades mav he oiduiiied hy 
nhiin, mtie, ehallc, suir>(] o( h ad, ami 
the miniate of tin. Tlie (juanidy ol 
a(| neons ehloriee retiniied to desfiov 
tlietolonrol a deeoi'tion ol inuddci, 
is donlile what is nei'es'.,iry To destioy 
that ol a derocTum ol an e»|ual w’eitfhl 
ot hiasil wood. Wool would receive 
Irorn madder only a perisliahle dve, 
il the eoloining particles were not 
lived l>y a iiase, whieli oceaBioiis Ihein 
to einnhiiie vviTli the stnlf more jnti- 
inateh, and whieli in some measure 
deiem'U tliem lioin tlie desliiietiv'e iij- 
llnenee ol the ai^. For tins ]>urpo<e, 
till- woollen stalls are li.^l i*oiled lor 
Two or tliiee hours with ahim and 
1 altar, after wliich they ate lelt to 
diaiii; tliey aie then piiglilly v\i ung, 
and piit into a linen ha£^ and carried 
into a eool plaee, wlicre they aie sul- 
ieied to remain for some days. The 
«|inintities of alum and tailar, as well 
as .their proportion-, vary iniieli in 
dillcrent manufaetories. Hellot rc- 
couimcnds fi\c ounces of aluiU and 
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one oiinre of tartar to each pound of 
wool; if llie puipiit.ion ol taitiir he 
inere.iscil to a eeit.iiii degiee, iiistimd 
ol a led. a dee]> ami diiiahle einna- 
moii colonr is piodiiced, liec.nise, as 
we have sfeii, acids Imve a rcii.lency 
to give yellow linere to the udoni- 
iiig pai tides of madder, lioilliollet 
loimd, that hy employing one half 
ta't.ii, tlie coioiir sem>ildy imideied 
inoie on the einnamon th.in when the 
piopoitioii was only oiie-lonrth of the 
ahiiii. in dyeing wnth inailder, the 
h.ith must not he permitted to hoil, 
lieeause that degi'ce ol heat would 
dissolve tiie f.iwn-coloiired pailicles,' 
which are le^s solnidi* than the red, 
and the eoUmr vv'ould be dinereiit 
tiointliat which vve wish to obtain. 
The quantity of madder whieli iMr. 
Poeinei empiovs is only one-tlnid of 
jllie weight of tlie wool, and SdnielVer 
I advises only one*foiirth. Jf wool he 
boiled for two liours w’ltli one-louith 
ot sulphate of iion. then vvasherl, and 
alterw'aiiis put into cold water with 
one-foiiith of madder, ami then boiled 
(or an hour, a eollVe enlonr is pro- 
duced. Iteigman adds, th.it if the 
wool have not been soaked, and if it 
be dveil with one part of sulphate of 
, iron and two of madder, tlie brown 
onlaieed holders upon .i red. Iler- 
iliollet employed a .solution of tin in 
various wavs, both in ibe prepan.tion 
and ill the'm.iddeiing ol elolh. Ilf: 
used diilerent sol.itions ot tin, and 
lound tliat The lint was always more 
vellowoi lawii-eoloiiied, though Mnne- 
tiiiies blighter than that ohtaineil hy 
theroinmon process. Mr. Lnliliche de- 
sciitws a i)rocess for dyeing silk with 
madder. For one poiiml of silk ho 
orders a bath of four ounces ot alum, 
and one mince of a solution of tin ; 
the liquor is to be left to settle, vvlieii 
it is to be decanted, nml tbe sjHc 
carefully soaked in it, and lelt for 
tvvelve hours ; ami after this prepa- 
lalion, it is to be iinnieised in a hath 
eontaiiiing half a pouml ot madder 
solteiied hy boiling with an infusion 
of galls ill white vviiie ; Ibis Jiatli is 
to Ire kept model ately liot for an 
hour, alter which it is to he made to 
F* 
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ftoil for two niinutos. WIumi tak<Mi 
liom the mile is tn In* um^Ih-mI 

111 a slii*;>iri ot wiitcr, siikI clrii'rt iiillio 
siin. jlr. <liililir’u* rniup.ii.'S ilio C(»- 
Imii tliiis niit.iiiii’d, winch is voiy [u'f- 
iii.iiir-'it. to thf 'ruiki'v If tlic 

ifalN bi* lelt out tin* roloiir is rlpariT. 
A g oixt ilcgri'o of I'rightuexs may hi* 
ciiiuindiiicatiMl to rhe tirst ofthi'si*, hy 
altoiwaids ]ia^siiig il throii;.'h a h.tth 
ol liia<>il u’Ooil, in whii-li nii<> oiiiieiMil 
soluiiini ot till lias liocu .uUUd’ ilio 
coIdui tliu- oht liiif'd, 111 * sajs, i*. vi*i y 
lii'iiiitiful and iliir.i'ili*, Tho niadiliM 
red ot enltoii i» (listiiigiiislied iiit » two 
Kinds . one is i.iUeil siin{de nuiidei 
red ; till* other, wliieh is iiiiieh hriuht- 
<*!, »>» l ulled Turkey, oi Adnaiinide 
red, heeaiise it eome > lioiu the Ke* 
vaiiL, and luis seldom been eqiialb-d 
ill lu'ii'litiiess ur dm ability by o.ir 

ill lists. (i:\Ils, Ol viiinaeb, di-^pose 

thie'iil and eottnii to receixe tin* in id- 
del eoIiMir, and the {/loprr uior.l.iiiL is 
aei’tate ut aliioiina. The nitrite and 
iiiiinate of non, as a inoidanr, j»io- 
iluees a hettor eifeet than the sul- 
jihate and .leel.itc ol the su.ne oietal ; 
they .ilfoid a bea.itilul ivell satuiated 
violet eolom. The Adri.ino|di! red 
Iiossc^ses a ilegree of biightiie^s 
wliieh it IS diifieiiU for ns to appnueli 
b> .iiiv ol the piiKe'<-es hitheito ineii* 
tmited. 

\I)fll-:POaK, ?i «.iieeles of eoral. 
eoti^isi iii^r III < ill I, on, ate oi lime, and 
a liltb' animal uieiiibraneuus suh- 
staine. 

.M ttirS'j'KIlV. ClieinisTs formerly 
aiiplied lliisleini to almost all preei- 
jiilates , sit present it ii, applied only 
to ,i tew. whieh have letvoncd the 
II. line lioiii hskbitnal usage. 

'I AIVN KSlA, was eoiisidered as one 
ol the ]iiiinitivi> earth*, aiul has !,e<’ii 
lo'iii-l bv Sir II. D.ivy to eoiisist ot 
o\V‘'eii, 8 >nri a inetallje basi^ i.illeil 
iii.iynesiiini. It Imih been found iia- 
tiie, eoniiiiued with wat'*!*. To pro- 
em e pure iii.igiiesia, di'*olve any 
quantity of the iinl]disite ol inugnesja, 
and add to the sidntioii snhesnhonate 
of potass, and the ni.ignesia ivill be 
preeipitated. Itoil this prueipitate 
with distilled water, dry it, ami ex- 
pose in a erueible, to a red heat. In 
roiniueree, magnesia Is usually ob- 
tained by aetiijg on iiiagnesinii 'lime- 
stoiie with the hittern of the salt ma- 
niif.ietoi'ie«, wfileh ia left behind alter 
the common salt U abstracted. The 
3b6 


miniatic arid unites with the lime, 
.’iiiil till ms ;i sfiiulde salt, wliiNt the 
ni.igne^i.L is lelt, heliind. Another 
ino.le 1- to iii'tonipo.e tin* hirlem, by 
.wlding the snhe.li lioii.ite 111 aniiii'Miia, 
obt.iiiied troin the di-tillalbm of bones 
ill iioii e>hndei\s. .Muriate of aiiiino- 
ni:i, and snbiMi lioimtc ot iii;igiiesi;i, 
result. If the bn iner ho mixed with 
lone and snli'inned, the siibi-.irhoii.irf 
ol aoniionia iiToipied, an 1 in.iy 
aaaiii he mixed with other hittein, to 
oht.iiM more imigiiesiu. itlaeuc-ia is 
a wliit** |•llw der, snit to the toneii. Its 
.pee il‘ gi.i%ity i-. ‘J-;}. It has aii nl. 
kaliiie etlci-t on {illusion of Miilel-., 
leii-li'iijig it green, tt is verv inlu- 
s»l if, bill yiells to the lieat ol the 
hydioweeii blow tope. It has very 
liitle t.isri* or ‘in*‘l!. It ahsorhs w.i- 
tei, blit is almost insoluble in tli:it 
fluid. When precipitated by a eaiis- 
tie .ilk ili tioin the sulph.ite, it liiitris 
•i hydiate ; bn’ the ivater may be se- 
p.ii.ited |jy a red heat. When in.ig- 
iiesia IS exposed to the air, it attraets 
e.'irhoiiie acid. The magnesia ot the 
shops, most usuall\ sold, is Uie ear* 
hon.iie of inagnesi.i, w liich is mild; 
hy expo-uie to heal, the eailnmic 
aeid is separated, and the ningiiesi i 
will be iouiid to haie lost h.ill its 
weight, ami to have lierome e.iustic. 
Ill iiiedieiiie, m.igiiesia is given as im 
<iii!i-,*ieid, and as a purgative also, 
with a M{*\v to mitigate or eure the 
stone ill the Madder. Caution ought 
to be used not to administer too large 
qiifintities, ,iiid for loo great a length 
! of time, as cases have oeeurred w*liere 
it has tonned emieretioiis in the Iniw'- 
els. The met.illie basis is obtained 
by eleetri-iti , in ihi* siime mainer as 
haiiiiin. Wlien ni.igne-ia is stinrigly 
he;Aed with two vidume-. of ehlnnne, 
one \olunie ol oxygen is di-eiigaTi*'!, 
and the cblniide i- absoilied. The 
salt called iiinii'ite ol maene-.ia is a 
chlorine ennibined with w.itei. 

MAtJNH.SI.V (IJy hale ol;. This 
miiieial, e,jiisi»ling o' pine in.i;''ne>.i,i 
and w ater. w.is loiind by f»r. I'nui* 
of New Voik, ill New Jeisey. Its 
eonstituciits aie 70 mugnosia, ;io iva- 
ter. 

MAGNESIAN TJ 5 IKSTONB. The 
! constituents ot thi-* mineral are giver, 
under the artiele Dolo'iittr. It had 
been long known to i.iun.'rs in tlie 
neighhourlinml of Doncaster, that 
liiuc made Irum a certain limestuuc 
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applied to the land, offon injiirod the 
crops ('oii^iderahly. Mi. 'I'ennant. iii 
makiiifc H «eiies <il ex- eriinenrs upon 
this |>eru1iar calconMuiH 
loiind that, il roiitHineil ii>a^rio«>in , 
and on hfiine ci'IchumI magne- 

hiiiwith soil, in will! Il he «o\ved i!il- 
ferent senN, he Im iid that theyoilher 
ilied. oi vepetaled im a \c‘i\ iiiija-itiMt 
maiiiiei, uml tlw phiiitK wine iiexev 
hcalUiy. And with /{lent jn-tiec and 
iniM'Dijity In* lelnied fhe had efieets 
ol 111" ]jiM’'.lnr rniJC“=«r»nje to Hie nisifc- 
iiesiaii ei'ith il nnilau;*'. In mahni" 
some iiit]iin:es loneeniiiij; this vuh- 
jeef. Sir H. Jtsixx hniiid, Unit iheie 
weie ea-e-. in xihieh (his mafrne^ian 
liiii'-sf line was u-«od xvlli pmid edeit. 
Aii'Diit-t «cme '^iieiimeii- til l:ine- 
sfni'e wliieli jmid ^'Mlllel ville put in- 
to ills 11 two III. !i Led as peeii- 

liai S' ^' oimIj j>io\ed to lie ini<i'ne*‘i:in 
linie'-liiiies. And lime iimde tiointlie 
I'reedon lime* tone !> used in Leiee-^- 
tri 'diiie, wlieie it. i«* ealled hot lime ; 
and il is siuted I'v laimer-* in the 
iieifthl'onrhnod of the (piaiiv, that 
they eiiiploy it advantageously in 
small (|naiilities, seldom inoic th.m 
li.'* 01 .'10 Imsheis to Hu* aeie ; andtlml 
they inul it may he used with {jood 
ofl'i'et 111 l.iiijer ((naiitdies, upon liidi 
land. A minute ehemir.il ronsuleia- 
tioii of this (inestion will lead to it*, 
solution. iMafrtieMa lias a niueh 
we.iKer attrartion loi eailionie .aoid 
tli.iij lime, and will leiunin in tin* 
state ot raiislie or raleiiied inaf;nesi,i 
(oi many inoiiHi^. though exposeti to 
the air. And ;m long as any caustie 
liiuu leuiaii-s, the uiapnesta cainiot 
ho I'ooihined with caihonii: arid, lor 
lime iii-tniitly attiarts (■.irhoine arid 
Irom ni.igiiexia. When a nagnesi.in 
limestone is Imrnt, the niagiirsi,i is 
ilepi ived oi eai home a' id inueh 'ooner 
111 in the lime ; and it iliere i^ not nmcli 
\('getahle or .iiiimal matter in the 
soil to supply, I y it** dei ompo' itmii, 
eaihonie and, (he magne.xia w'lil re- 
main lor a long while in Die eaustiej 
.**1ate, ami in this sUte aels .as a p<d-' 
SOM to ceitain vegetaldi’s. And tliat 
more inaguesiaii linio may he n**ed 
np«ni rieh soiN, seems to he owing to 
tlie eiiruoist.inee, that tlie dceoini osi- 
(imiofthe imuinre ni thrm, supplies 
e.iihou.c :ii id. Ami iiiHgiie^.a in its 
niiid stale, i. e. lully eomhiiied with 
carhonii; acid, seems to he alwaxs an 
usciul constituent of soils, C’arbu- 
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natii of magnesia, (procured hy boil- 
ing the solution ot iimgiiehia i^i super- 
eaihomito orpota«s;i)h -s hern thrown 
upon glass, and upon gt owing wheat 
ami hailey, so as to lender Die sur- 
tare white; hut the xe»'el:itn>n wan 
not ininied in the '■liglitrst dcgiee. 
And one of the most lei tile pait- of 
Coinwail— the l,i/:iiil. is a disim-t m 
whieh the soil eoiit.iins mild magiie- 
Man caiJli. i'lie Lwaid Downs lea 
a short and gre'-n giass, xvhieh 
feeds sheep, piodueiiig ^•xrelh■Ilt 
mutton ; and the rnitivaled pails 
an* ainuiigst the he-t corn lards inthe, 
eonnly. Lime fioni the inagnesiac 
limestone may he applied in laige 
(|uantities to peats ; and where lands 
hfive heeti iniured hv the appliedtion 
111 too large a qnaiitity of m.ignesiau 
lime, peal W'lll he a pioper eml efli 
eiert reniedv. Magnesiim hinestoi)e.s 
elleixe-ee little when jdimeed into an 
ai id. A simple te-il ot iiiagiieswi in a 
limestone is thia eireumstaiu'e, and ita 
rendeiing ililuted mine arid or ar|u.i- 
loitis milky. From Die analysis of 
All. 'Pennant, it appears that tin* mag- 
iiesiai) liniostones eoiituin irom 
2i)':i to 22*.'> magnesia 
Stt’.'i to 31 •/ lime 
47*2 eurhonie arid 
li*K clay ami oxide of iron, 
Alagnosian liinesttnies are usuallv co- 
loured l iown or piih; yellow. They 
are toiiml in Homeiselshire, Leiee»- 
ter^hire, Deihvshiie, Shioiivhin*, Diir- 
leiui, II ml Yoiksliire. I have never 
met w’lth any in other counties in 
Kiigliuui, hut they ahouml iu many 
paits of licland, paiticuUivly near 
Helt.ist. 

AlAtiNiSSl'PE. Dolour jellowish- 
gray, or yellow'isli-white, and marked 
with spots. JlaDier easily Iraiigilile, 
Sp. gv. a-sSl. Its eonstitueiils aie, 
10 magnesia, .'ll uaiiioinr arid, 1 alu- 
iniiiH, O-Jii teri'ucirioiis iriaiigaiiese, 
(MO lime, 1 water. It i** found atlliulis. 
chiU in Moiavla,iii serpentine rocks. 

AlAL.lDIirPK, an oie of copper. 

AIALA(T)LITE. Sahlite. 

MALA'PES and MALIC ACID. 
See Horbtc ^Icid. 

MALLEAJtlLITY. The properly 
of a metal, hy w'hirh it iiiayiie hain- 
inered info hioad plates. 

AlAJ/PliA. A mineral tallow', said 
to have heen loiiml on the coast of 
Finland. It is like wax ; its i*pecitMi 
gravity is 077t 
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MAXnAXESE. Tliis inof:il is 
not only an cjhjoct of intoresi m Hip 
spornlaiions of tliP cxporiiiiontal rlip- 
nn-l • Init it is of tin* tifniost uxo in 
in.iiinr.ii'tuios, lio.ii its liplinr nii- 
]«ltiyf‘il to furnisl) llic p.\ , 

ulucli is ?o fih'i'liial in hloarhin^'. 
It i.s a metal ol a diili whitish eolonr 
wIi'Mi hroken, Imt which jriows 

(KiiK li\ oxidation, liointlie action oi 
the ,iir. It is hard, hriltle, though 
not j'ulveTiz.ihlc, and lonirlM in its 
li.ictnrc; so diHionltlv lusihle, that 
iiij heat u‘t exhiliited has e.iius' <l It to 
inn into inassc*, ot an v considerable 
in.iiriiitude. Its ‘•p. j?r, is S <». Wiien 
hiokcn in jiicccs it tails into a powdei 
by spoiiT.iiieoiis oxiilatioii. t’oiiccMi- 
truted sii[|.hurii' a« id attacks inamra- 
ncsc, ,ij the sarnetnoe that h\di*oir.Mi 
{>.is Is diseiiiraf'Cil. Ii Hnlphniic .k' id 
be .idded, and diawn oil b\ ilisiiUa- 
lion se\eral lines lioin tlie black 
oxide, bv a heat iieaih iipinoa' hina 
to if:ni1ion, in a jda^s \esse!, it is 
foiiMil, tliai oxvGren lms is disciuratfed 
toward tlic end of each pence s, and 
p.Mt ol tlie oxide is dissohed. The 
solntinn ol the snipliale made fioni 
the metal itsell is coloutless. It it lie 
made from the black oxide, it is a 
imiplish-icd ; lint this colour is dc- 
stioved bvthe lii;h1 of the sun, and 
a;f.'iin restored hv icmoMiif' the solii- 
tion into the dark, Sulphiironsi acid 
ili'sohcs the oxide, fakinj^ pait ol its 
oXAycii, wliii h con^elts it into sul- 
phuric ai-nl, and thus ionning a snl- 
idi.ife with the remaining oxiile. 
>ltiic acid dissolves manganese with 
cJfcTvesi ence, and tlie escape ol 
nitious gas A spoMg>, black, and 
friahle matter remains, which is a 
caihiiret ol iron. 'Die solution does; 
not alfoid ei-Nst.ils. Tlie oxide is 
more leadily soluble in nitious arnd. 
Al.inganese isilissolvel in the usual j 
manner Ii) inuiiatie acid. The solu- j 
tion oi manganese in iniiriatie and | 
scaieely alfouls crystals ; but a deli- 
qnoscent saline mass bx evapointion 
winch it soliilde in alcohol. In the 
diy wav, the oxide ol manganese 
eomhine.s with ■‘uch eaiths and saline 
huhstanees as are. capable of iinder- 
goiiig fu<<ion in a strong heat. These 
e.xperimeiits are most advantugeoiislv 
performed by tlie hIow-]iipe. — xvhich 
see. This metal melts readily with 
must of the othei metals, but re'ieets 
nlercur^. Gold and iron are rendered 
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mote fimilde bv a <lno addition of 
manganese ; ami tho latter metal is 
ren.leicil more ductile. Topper he- 
coio' s lesn (iiNilile, and m rendered 
whitn, kill of a eoloin suiiject to 
t mil'll, 'riie me ol inang.inesL*, 
oliiih is k'ltoa II in Dcihyshire bN the 
l•.tllle oi hft/rK’ irnrhl, is reiiiaikable 
lor Its spout aneoii' innaiiniiation with 
oil. 11 i. ol a ('ark brown colour, ot 
a liiabie e.ir.bx a]i|> 'ai aiice, partly 
III poudci, and paillv in lump'. If 
ball .1 ]'i»niid ol this be dried before 
a me, .'oa aiteiwaid sullVicd to nud 
lot abi lit :iii lioiii : and it be then 
loo'cl\ mixed oi kneaded with two 
oiin.es III linseed oil; t!ie whole, in 
-orietlimg more Thin halt an lioni , 
tieiomes giadually hoi, and at length 
liurds into dame. This elfect w.iiith 
explaiiati'iii. It smmiis, in some nwa- 
‘•Mve. to re'iMiible the innannnal ion of 
ods b) the mine aid 1. iM.ingancse was 
ii'Cil I hicllv bv ghi's niakeis and 
potter s, lint tlie important disro\ cry 
ot chloiine has gieatlv extended its 
ntilil\ Themist' diller in the niimlier 
ol oxides of m.ingane'e. Sir II. Davy 
there are tno, ‘•oine say thiee 
olheislonr, othei sii\e. Sir H. I)avy'.s 
hr't oxide i- the black oxide; the 
second is the olive oxide, which be- 
comes green bvthe aclimuif ]>otass. 

MANXA. Si vei .il v e/'etahlcH a/lord 
niaima: Imt the ash, the laich. and 
III* .nlhagi, albiiil it in the hugest 
quantities. The a-h whieli alloids 
manna grows naturally in uU tempe- 
rate climates; hut. ('alalnia and 
Sicily appear to be the most natnial 
eouiitiie.s to tlii- tree. Tlie manna 
llows natnr.allv fiom tins tree, and 
.itt.u'hcs itsell to its •'ides in the liinn 
of white transparent drop.s; lint the 
extraction ol tins jiiiee is lamli- 
tated by incisions made in the tree 
during simimei. fts smell i' si long, 
and its taste sweetish and s-lightly 
nauseous; il exposed on hot co.ilfi, it 
sv>ells up, takes lire, and leaver, a 
light bulky eciiil. W'atei tot.a’lv dis- 
solves it., whether lint or cidd. If it 
he lioiled with lime, el.uitied with 
wJiite of egg, and eoncenlrated by 
evaponatioii, it affords crystals of 
Hug.ir. Jllanna alToi >ls, by flistillation, 
water, acid, ml, and enimoni.i: its 
eo.il affords fixed alkali. This sn li- 
st anee forms the basi> ol many jnir- 
gativc raodieiiiea. 

IVlA2sUllliy. Vegetable or animal 
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■ii^s^anees introilnecd Into tlie soil 
for tlip purposp of api;el<'r:itinfr voge- 
tatioii, iiii'l in-otliioing .ill iiiripaso n( 
rMin. TIk* lUiiiniiT in wiiii'h tlioy 
pTfifiiico this olh'ct. has Iicimi host 
oNpl.iinotl liy sir 11 . T)a\y ni iijs Lor- 
turos on Apiii'iiltiii'iil (MieirJstry. 
'I’iio poK"* ill till* tiliics (if th(' roots 
ol pi ini'. ai(» 80 sin.'ill, that it is with 
(liihcdkv they can Ik* discovororl l»y 
tin* niicrosi'opo ; it is not. theroforo 
plohfiliK*, th.if snlnl siihstaiioos o.iii 
pa^-. into them iioin tho soil. Sir H. 
Itiivy turd an I'Xpi'iinirnt on tin’s 
I'lli’n'ot: sonio iinpalpahh* imwdi'rcd 
('li.ircoal )iroi 1110(1 liy washing gun- 
powdi'i was plai'pil in a phial contuin- 
inir pmo w-atiu, in which a plant of 
pi'lipcnmnt was growing : tho roots 
ot the plant were j»i city g(*nci ally in 
('om art with the ('iMnoal. 'rh(» ox- 
}K‘i'iiii(‘nt was iniiih* in flu* beginning 
oI May, isori; tho growth of the 
plant was very vigorous during a 
toitnight, whcii it was taken out ot 
tlx* phiiil : tin* touts were cutthiough 
in dilforent paits ; hut no caihoii.i- 
ccon i matter could he discovered in 
tlmin, nor were the smallest fibrils 
bhiekcncl by chaieoal, though this 
must hive been the ease had the 
f'hainial been absorbed in » solid 
form. No suhstauee is more nei'cs- 
s.iiy to plants than carbonaceou.s 
nrittei ; and if this cannot lie intro- 
duced into tlie organs ol plants except 
in a state of solurloii, there is every 
re.-isnn to suppose th.at other siib- 
sianees less esumlial will be in The 
same rasp. Sir II. l)a\y louud by 
.somi* expel iineuts made in 1 S 04 , that 
plants iiitroJiicefl into strong fresh 
solutions ol sugar, mucilage, tanning 
prinnide, jelly, and other .siihstaiices 
died ; hut that plants li\cd in the 
sanii* solutions alter they had fer- 
in(*nti*(l. At that time, he supposed 
that ternientatioii was iiecessaiy to 
prepari* the food ot plants ; but he 
atlei wauls found that the deleterious 
oilect ol the recent vegetable solu- 
tions was owing to their being too 
roneentrated ; in consequence of 
whieh the vegetable organs were 
probably clogged with solid matter, 
and tin* transinratioii hy the leaves 
pivvpiited. Jn the taegiimiiig of June, 
in tin* next year, lie used solutions of 
the same s'nhstaiiccs, hut so much 
diluted, that there was only about 
aiJe part of solid vegetable or anl- 
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mal matter In these solutions Planfa 
of mint grew luxmiaiitly in all those 
soliitiuns ; but least so in that ot the 
asfiingent matter, lie vv.iteied •'oinu 
spots of gre.ss in a garden with the dif- 
ferent solutions separately, and .'i spot 
with commonvvater : the glass waterc(l 
with soluiiiiiis ot jeliv, eug.ii, and 
triiieilage grow must vigoionsly; and 
lliat Weltered w'itli tlie solutKtii of tho 
tanning principle grew heller than 
that vvateied with (*0111111011 witer. 
TJiese raenlls. tluiuirh not (piite (lei*!- 
sive, favour llie opinion that, snluhlo 
inaltevs pass unaltered into the mots 
of plants ; find the idea is eoiilirmed 
by the eiieumstniieo that the i. u 1 ie.il 
lihros of plant.s made to grow in iiilii- 
sions of madder are tingl'd red ; and. 
it iii.ay be eonaideied as almo*'t proved 
by the f.iet, that biihslanees w'hieli are 
even poisonous to veget'ibles are ab- 
.soibed Iiy thf*ni. Sir II. Dav) inlro- 
ditced the roots of a piimm^e into ik 
w’eak solution ol oxide of iron in vi- 
negar, and sulferod it to lem.iiii in ic 
till ihe leaves bee im'* yellow ; tins 
roots were then eaiefully washed in 
distilled water, hrnised, .and boiled 
in a small (quantity of the same Hunt ; 
the dccootion of them passed through 
a filtrevvas examined l>y tin* test of 
infusion of iint-galls ; the (leeoetioii 
gained a strong tint of purple, whii*!! 
piov’es that .solution of iron had been 
t,iken lip iiy the vessels or poies m 
the roots. Vegetable and animal siih- 
staiiees, as is shewn l»y universal 
(•xp'*iienee, are eoiisum(*(l in vegeta- 
tion; and they ran only non lish the 
phtiit by affording solid matters capa- 
ble of being dissolved by water, or 
gaseous sulistanees capable of lieing 
absorlx’d by the fluids in the leaves of 
vegetables ; but such p.arts of tliein 
as are rendered g.iseons, and that 
pass into tin* atmosphere, niii'.t pro- 
duce a comparatively small effect, for 
gases soon become diffused through 
the mass of the surrounding air. 'riu* 
great object in the applic.'ition of 
nnuiure should be to make it afford as 
much soluble matter as possible t» 
the roots of the plants ; and tli.it in si 
slow and gradual manner, so that it 
may be entirely con.sumed in forming 
the sap or ()rgaiii/.ed parts of the 
plant. Miu'ilaginoiis, gclatiiioiis, sac- 
eliariiip, oily, and extractive fluids, 
and solution of carbonic acid in water, 
arc substances that in their ua^ 
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rhan:rM states contain almost all the 
jtiinciples necessary for the life 
of plants ; hut there are few cases 
in which they can be applied as ma- 
jmres in their pure forms ; and vege- 
table manures, in general, eontaiii a 
great exeess of fibrous and insoluble 
matter, wdiirh must undergo chemical 
changes before they can become the 
food of }ilarits. [ rtc act(/, as has 
been shown hy J)r. Kgan, may he 
obtained fiom human mine by pour- 
ing an acid into it ; ami it often falls 
down fiom urine in the form of 
hi ick-eolonred ei7stals. It consists 
of carhiiii, hydrogen, oxygen and 
azote; lint their piopoitio'ns have 
not yet been deteiiiiined. Uric acid 
is orie of the animal '-uhstances lea».t 
liable to undergo the ]n'oeoss of pu- 
trefaction. M'henevcr manures loii- 
sist piincipally of mattei '‘olnble in 
water, it is e\ident that tlieir fermen- 
tation or putrefaetion should he pre- 
Ycntcd as much as possible ; nod the 
only cases in which these i»ii»ces*.es 
can he useful, are when the manure 
conM^t« pniicipaily of vegetalde or 
animal hill e. The oireumsianees ne- 
cessary for the pntrefai tioii of animal 
snhstances are similai to those re- 
quired tor the foi mentation of vege- 
table sub.starices ; a temperature 
aho\e the freezing point, the presence 
of wafer, and the presence of oxy- 
gen, at least in the first stage of 
the process. To prevent manures 
from decniiiposing, they should he 
preserved dry, defended from the 
contact of air, and kept ns cool as 
possiiiie. All green succulent plants 
contain saccharine or mucilaginous 
matter, with woody fibre, and readily 
feiment. They cannot, therefore, if 
intended for manure, he used too 
soon after their death. When green 
crops are to he employed for enrieh- 
ing a soil, they should be ploughed 
in, if it be possible, when in flower, 
or at the time the flowo.r is beginning 
to appear, for it is at this period that 
they contain the largest cpiantity of 
easily soluble matter, and that their 
lenses are most active in forming 
nutritive matter. Green crops, pond 
wcedsjfhe parings of liedges or ditches, 
or any kind of fresh vegetable matter, 
requires no preparation to fit them 
for manure. The decomposition 
slowly proceeds beneath the soil ; the 
aoluble matters are gradually dls« 
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solved, and the «Ught fermentation 
that goes on chveked by the want of 
a free communicnlion of air. tends to 
lender the woody fibre soluble wMth- 
ont occasioning the rajnd dissipation 
of ela-tic matter. When old pastures 
are biokeii up and made arable, not 
only has the soil been enrielied by 
the death and slow decay ol the 
|•Ia(lts whieli ba\c loft soluble inatteis 
in tlie soil ; luit the leaves and roots 
of the gras-es living at the time and 
oecnpying so large a part of Ihc siii- 
face, aflToul saeehanne, miii-nagmous, 
and extractive matters, winch be- 
come immediately tlie food of tlie 
crop, and tlio gradual decomposition 
afltiids a supply for successive jeais. 
Jtnpc cake, wlii*'!! is used with great 
-uetess as a mannie, contains a laigu 
quantity of mucilage, some albumi- 
nous matter, and a small quantity <if 
oil. This mail me should lie used 
recent, and kp|*t as diy as possible 
before it is applied. It torms an 
excellent dressing lor tmiiip eiops; 
and is most economieally applied, 
being thiown into the soil at the same 
lime W'itli the seed. Whoever wishes 
to see tins practice in its liiglicst de- 
gice of pci lection, should observe 
the process on Mr. Coke’s faun in 
Norfolk. Malt dust consists chiefly 
of the infant radicle separated from 
the grain. We lia\e not a eoi reel ana- 
lysis of this manure ; but theie is 
great reason to suppose it must con- 
tain saccliarine matter ; and ibis 
w’ill account fur its powerful effects. 
Like rape cake it slroiibl be used as 
dry as ]iossjble, and its lennontation 
prevented. Linseed cake is loo va- 
uahle as a food for cattle to be much 
employed as a manure. The wntvr iit 
which //o.c and hemp are steeped lor 
the piir)iose of obtaining the ]iiirc 
vegetable tibie, has uousiderahlu fer- 
tilizing powers. It appears to con- 
tain a substance analogous to albu- 
Qicn, and likewise much vegetable 
extractive matter. It putrefies veiy 
readily. A certain degree of fermen- 
tation is absolutely necessaiy to ob- 
tain the flax and hemp in a proper 
state ; the water to which they have 
been exposed should therefore be 
used as a manure as soon ns tlie 
vegetable fibre is removed from if. 
Sea weeds, consisting of difTerent 
species of fuci, aigse, and confervip, 
ar« much used as a manure on tlxo 
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sea coastfl of Brltaiu andTreland. By 
the coiriiiioii fucus, which is 
tlx* sea weed usually most ahunitant 
0.1 the coa*-t, m water, it 

fielded about oiie-ei^lirli of a gela- 
tinous substance, w'liieli hail eliarae- 
tei'H siiiiilar to inueilage. A (|uantity 
distilled gave neatly loiir-liUbs of its 
weight ut \v iter, but no aiiinionia ; 
the water had an empyreinuatic and 
slightly sour taste ; the ashes con- 
tained se.i salt, caihonate of soda, 
and carbonaceous matter. The ga- 
seous matter affoided was small in 
rinaiitity, principally eaihonic acid 
ami gaseous oxide ot carbon, with a 
little hydro-carhoiiate. This manure 
is transient in its etTects, and does 
not last for more than a single crop, 
which is easily accounted for it oni 
the huge (|uaiititY nt water, or the 
elements ot water, it contains. Jt 
decays Avithout producing heat when 
exposed to the atmosphere, and seems 
as it were to melt down and dissolve 
away. Dry straw of wheat, oats, 
barley, heans and peas, and spoiled 
hay, «ir any other similar kind of dry 
vegctahlc matter is, in all cases, use- 
ful manure. In geneial, sueli sub- 
stances arc made to ferment before 
they arc employed, though it may 
be doubted whether the practice 
Mhould be indisetiminately adopted. 
There can be no douht that the 
straw of different crops immediately 
ploughed into the ground affords 
fiourishmont to plants hut there is 
an objection to this method of using 
straw from the difliculty of burying 
long straw, and fioui its rendering 
tJ»e husbandry foul. When straw is 
made to ferment, it becomes a more 
manageable manure ; hut tiicre is 
likewise on the whole a great loss of 
nutritive matter. Moie manure is 
perhaps supplied for a single crop ; 
but the laud is less improved than 
St would be, supposing the wliule of 
the vegetable matter could he finely 
divided and mixed witli the soil. 
More woody /ihre seems to be tiic 
only vegetaiilc inalter that requires 
fermeiitatioii to render it nutritive 
to plants. Inert pertly matter re- 
mains for years exfiosed to water 
and air without undergoing change ; 
and in this state yields little or no 
nourishment to plants. Woody fibre 
will not ferment unle.ss some sub- 
stances are mixed with lt| which act 
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the same part as the mucilage, augar« 
and extractive or albmninuus matters, 
with which it is usually associated in 
hei bs and sueenlenl vegetables. Lord 
Meadowbank has judiciously recom- 
mended a mixture of common farm- 
yard dung, for the purpose of bring- 
ing peals into fcrmrnt.it ion ; aiiy 
putrescible or fernientaldc sulistance 
will answer the end ; and tlie more 
a substance heats, and the more rea- 
dily it ferments, the better will it lie 
fitted* lor the purpose. Woody fibre 
may be likewise prepared so as to 
heconip a manure by the action of 
lime. D'ood ashes imperfectly formed, 
that is, w'ood-ashes containing much 
rharcoal, are said to have been used 
with success as a manure. A part of 
their effects may be owing to the slow 
and gtadiial consumption of the char- 
coal, which seems capable, under 
other circumstances than those of 
actual combustion, of absoi-lung oxy- 
gen so as to beeonie carbonic acid. 
Alannres from animal substances, in 
general, require no chemical prc'na- 
rntion to til them for the soil. The 
great object of the farmer is to blend 
them with the earthy constituents in 
a proper state of division, and to 
prevent tlieir too rapid decomposi- 
tion. Fish forms a powerful manure 
in whatever state it is applied ; but 
it cannot be ploughed in too fresh, 
though the quantity should he limited. 
It is easy to explain the operation of 
fish as a nmnure. The skin is pi in- 
cipally gelatine ; which, fioin its 
slight <-tate of culicsion, is readily 
soluble in w’atcr : fat or oil is always 
found In fishes, either under the skin 
or in some of the viscera ; and their 
tihroiiR matter contains all the es- 
*ieiitial elements of vegetnble siih- 
stances. hones are much ii-.eil as a 
manure in the neighbourhood ot Lon- 
don. After being broken and boiled 
for grease,, they are sold to the 
farmer. The more divided they are, 
the more powerlul are their effeets. 
The expence <»f grinding them in 
a mill would probably ho repaid by 
the increase of their fertilizing pow- 
ers ; and ill the state of powder they 
might be used in the drill husbandry, 
and delivered with the seed In the 
same manner as rape cake. Bone 
dust, and bone shavings, the refuse 
of the turning inaniifactiire, may be 
adyantageously employed In the »aiu« 
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way. IJorn is & still more powerful 
manure than bone, an it contains a 
larfrcr quantity of dccurnposnhle ani- 
mal matter, //u/r, wmllcn ami 
fmthvra arc all analoKoiH in ronipo- 
sitiun, anil principally coiiMst ot a 
sulistaiu ‘0 similar to albumen, united 
to f^elatine. This is sbowii by ;he 
ini'iMiioiis reseairlies OJ 3Ir. liatchett. 
The theory ol their operatiuM is Mini- 
l.tr to that of bone ami horn shaviiiffs. 
The of tin* dillcieiit inaniilar- 

tures of skin ami h'ntUcr lornw vlmt 
U seful manmes ; siirh as the shai- 
iii^s of the cuirier, liiuiera* clippiii.i's, 
and the otf.iK ot the tau-yard and of 
the irlne-inaker. The .gelatine con- 
tained in exerykind ot skin is in a 
state tilted for its {rradnal solution or 
(lecoinjio-ition ; and when Imiied in 
the soil, it lasts for a considerable 
time, and constantly affords a supply 
ot nntibive niatlei to ttic plants in its 
iieb'hbonrUood. Jiltnul eonlains i-oi- 
tain quantities ol all the piinei^ilcs 
found in other ununal subsianees. 
and is eonseqnentl) a rcry good ina- 
iiuro. iluiing the pnriofaction ol 
mine tin* greatest part ot ilie sidubic 
animal niattei that it contains is de- 
st roved ; it should coiise(pi»‘ntly be 
used as fresh as possible ; but if not 
mixed with solid nnittei, it should be 
diluted with water, as when pure it 
rontains too large a quantity of ani- 
mal matter to form a proper fluid 
Jiourishment for ahsmption liy the 
roots ot plants. Ihitiid in iiic abounds 
in amnioniaeal salts; and though less 
active than Iresh urine, is a very 
powerful manure. Amongst excre- 
mentitiuus solid substances Uscd as 
inaniires, one* of the most powerful is 
the dunt' of birds that feed on ani- 
mal ffiodt particularly the dung of 
.sea hiids. mYnf/it soil, it is xvell 
krinwii, is a vlm)' powerful manure, 
ami very li.ible to decompose. It dif- 
ters in its composition ; but always 
abounds in substances composed of 
earbon, hydrogen, azote, and oxy- 
gen. l-’ro'in the analy.sis ol JJerze- 
Iiin, it appears that a part of it is 
alvvay.s soluble in water ; and in 
whatever state it is ii.sed, whether 
recent or fermented, it supplies abun- 
dance of food to plants. The dis- 
itgreoair.c smell of night soil may be 
destroyed by mixing it with quick- 
lime; and if exposed to the atmos- 
phere in thin layers, strewed over 
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with quicklime in fine weather, it 
speedily dries, is oaslly pulverized, and 
ill this »tate may be used in the same 
manner as rape cake, and delneied 
into the tun ow with the seed. Tlio 
Cliine-ie, who have more piactical 
knowledge ot the ll^c and application 
of manures than any other people 
evi-tiiig. mix tlieii night si»il nifh 
one-thiid of its xsTicht of a f:it inaile, 
make it into cak.-s, ami dry it hy 
expo>uro to tlo* sun. These cakes, 
we are informed hv the Fiendi im-- 
sionaries, have no disagreeable *-'iiell, 
•iitd form a eominoii at tide o| com- 
merce of the empiie. Thce.iilh, hy 
its ahboilieiit powers, piohuhly pio- 
veiits, to a certain extent, the aft ion 
of moisture upon the dung, and like- 
wise Jclen Is it fioin the cilcct.s of air. 
Aftei night soil, /Pigeon v’ dnntf comes 
next in order, as to tertili/.ing jiou er. 
The dung of domvshc Jowh aji- 
prmiches very ne.uly in its naluve to 
pigeons’ dung. Uric acid has heeii 
loniul in it. It givds caiboii.itc of 
ainmoniu hy distillation, and immc- 
di.itoly yields soliihle matter to water. 
It i- \eiyliahle to ternient. It the 
pine dung of cattle is to be used as 
manure, like the other si)t*ci(*s of 
dn*ig which liAve been mentioned, 
there seems no reason why it should 
be nia<le to ferment, except in the 
soil ; or if snlfered to lerment, it 
should be only in a xeiy slight de- 
gree. The giass in tlie ueighhoui- 
liood of recently xohled dung, is 
alw.avs eoaise and daik green ; s-oine 
persons have atTvilmtcd tliis to a 
iiox'mus quality in untermeiited dung; 
but it seems to be r.itlu*r the result, of 
an excess of food turnished to the 
phiiits. A slight incipient lormenia- 
tion is iiiuloiibledly ot use in the 
dunghill ; for by means of if, a dispo- 
sition is bronglit on in the woody 
libre to decay and dissolve, when it is 
earried to the land, or ploughed into 
the soil; and woody lit ire is aUvaxs 
ill groat excess in the rcluse of the 
farm. Too great a dcgiee of fer- 
mentation is, however, very piejii- 
dirial to the composite inaniiix* in 
the dunghill ; it is better that there 
should be no Icrmeiitatioii at all 
before the in.aniirc is used, than it 
should be carried too far. Indepen- 
dent of the general thein-ctieal mows 
unfavouralile to tliis practice founded 
upon the nature and composition of 
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TPf^otable Rubsttanco^, tfccro arc many 
aji;niiM‘iits and facm wbirU show’ ' 
that it is prcjudii iaJ lo tbr interests 
nt the tanner. Duiinjr llu* Molmit 
tcM nn'nt.'.tjiiii i nfM'e«'i-ai\ Im* 

ledmieer l-sjui-vaid iii.iiiiiie to' tli- 
.'■late iii^liieli it i" e.illed i/tori unn k 
iKit «mI\ a lai'H' <iu.\,iHity oi thii'i, 
lull likewise ot irasrniis matter is 
K'st ; >.,1 iMuji so, rli.it Hie I'mi/; IS 
leiliieed .me li.ilt. nr twn-llnids in 
wn;;hl ; and the ininnpal eliistie 
jii.itter ili"! iijva^red, i . e.ii lionie and 
willi Millie aniiiioiii.!. ; ami Imtli tliese, 
il i(‘t lined by tim inoisiure in tlie , 
Mill, as has Iieeii staled betm-e, aie I 
e.ijialde id beeniiiiii^ .in nsetul nnii- I 
ii-linieut to il.inls A irreat objei- ' 
tlini a^aiii^t sIij-diHv leinienfed diiiijf ' 
js, ib.u weeds nii'iiia up uinie lu\uii- ' 
.mllywbeie it is .ipjilieil. It there ! 
aie s,.i.,is carried imt in the duni? 
lliey eeila'iidv will ireriiiinale ; l»ut it, 
is seldniii that this can he tlie e.ise to 
any e\lent ; and il the bind is not 
< leaused oi ueeds, any bind ol m.i- 
imie leiuieiit<'d or uiileiiiiented will 
^Il•c,l^ioll tlieii laiJid p, row lb. il 

hlifflilly fermented laiiii-^aid duiijr is 
used as a top (lres?iii<r lor pastures, 
the long •'Hums .and unieiniented \o- 
gel.ihle matter iLMiiaiiiip.'y on tlie snr- 
laee shoulil be resno\ed as smm as 
the grass beams to use Mgoiously 
byiaKiiig, and iiuiied liaek lo the 
dii/iirhill : in t)ii . e.ise no irianuie 
will lie lost, and Hie biis|«nndiy w ill 
be ,il iinee elean .uid economical. In 
<;.iscs when f.iiiii-Nard dung eannot 
be iiiiincdialely appbed U) erops, the 
destiueli\e lennciit.itioii of it should 
bn pic\ented as inueh as possible: 
tiie principles (inwhnb this maybe 
elfeeled li.n-e been .ilieady alluded 
to. The i.iiilace should bo defended 
as mueli as possilde fiom the oxygen 
ot the atmosphere ; a eoiupaet mailo, 
or a temuiouH ilay, oilers the best 
l»roteetuin against the air ; and beloie 
the (lung is eo\eied over, or as it 
weie, seiili d up, it .should be dried as 
iiii'ch as iiossihle. If the dung is 
toiind at any time to heal stiongly, it 
hboiilil he turned oser, and eooied hy 
exposure to the air. Wlien dung is 
to lie pre.serveil for anytime, the situ- 
alion ill which it is Kept is ol import* 
iiiiee. It should, if po-siblo, be de- 
fended from the sun. To preserve it 
under sheds would be ot great use ; 
ur to make the bite of u dusigtull on 


the north side of a wall. The floof 
on wtiieh the dung is heaped, should* 
il possible, be paveil w’ilh Hat stones ; 
and there slinnld lie a little iiicliiia* 
timi lu.m each sjile low aids the 
ii'plie, in which there sln.iild be 
d.aiiis connected w it II a small wefl 
iiiinnhed with a pump, by which any 
ill. id nriitei may he collected tor tlio 
use ol the land. It toooltcn happens 
that a dense mucilaginous ami ex- 
it .ictife tlnid is siiileied to dr.iiti away 
ironi the tliingliill, so as to be eii- 
liiely h>->ttotlie l.ii m. Streef ami road 
duiii;, ami the oj houses 

may be all legarded as composite 
iiiainirc<i ; the coiistituliou oi them 
js necessarily v.irious, as they are 
deiived Irom a number ol dillereiit 
biibstancr-. These niaiiuies are usu- 
ally applied ill a ]iioper ui.iiiuer, w'ith- 
out being lernieutod. Soot, wliicli is 
piiiicipaily loiiued t loin Hie eoinlius- 
lioii ot jMlcoal oJ eoal, generally eoii- 
lains likewise substanees ilcihed 
I lioin animal nuitters. Tins ia a veiy 
pinveiiul uiauure. It aifoids aiiiiuo- 
uiacal »al1s by distillation, ami yields 
a brow n e.vtiact to hot watei, i»f a 
bitter taste It likewise contains an 
empy lenniatic oil. Its great basis is 
rb.ircoal, in a state in winch it is 
(Mpable of being lendered soluldc by 
the aetioii ot oxygen and water. 
This niaiiuic is well lilted to be used 
ill the diy stale, thrown into the 
gioiiml with the seed, and reqiiires 
no pi epai aliDt). 'I'be doeliine oi the 
proper a]>pliealioii ol inainiies Ciom 
organi/ed substances, oilers an illus- 
tiatioiiof an important part of the 
eeononiy of nature, and ol the happy 
order in wJiieh it is arranged. The 
death .'imi deeay of animal substances 
lend to resoUe orgaiirted ioims into 
chemical cuuHtitiients ; and the per- 
nicious effluvia disengaged in the 
process, seems to point out the luopric- 
ty of biiMiiig them in tiie soil, wbero 
tiiey aie litted to beemiie Hie lood of 
vegetables. The lermciitatioii and 
putrelactioii of organized substances 
in the iree atmosplieie are iiomous 
processes ; beneath the siirlaeo of 
the ground they are salutary opera- 
tions, In this c’a.se Hie lood oi plants 
is pronaied wdiere it e.in be used ; 
and that w'hich would oJlend the 
senses nndiniuie the health, if ex- 
posed, is cuiweitcd by gradual pro- 
ccdscB into loiuid of beauty aud cf 
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usefulndsa ; the totld gas la ren> 
dcred a constituent of the aroma of 
the flower, and what might he poison, 
becomes nouriahineut to aniiiiala and 
to man. 

MARBLE is di9*.ingiii<!hed from 
limestone l)y supcii or eight and’by 
superior hardness and compactness, so 
that it assumes a brighter poiisli. 
But many of tlie alabasterM will 
■cratch marble, being, of course, ot a 
still harder nature. While tliesEgyp- 
tlans often eniployod the eternal gra- 
nite, the tjireok and Roiuait Archi- 
tects who refpiiied greater loiuidness 
•nd soli ness of forms, chiefly used 
marble as more easily \vi ought, and 
likewise inoie abundant m the:* 
countries ; nor does itb duratioii fceem 
xniirh iiifciior to that of granite and 
porphyry when sufliciently pure and 
uninixed with aigil, for nul to luen- 
tioM the beau til ul statues (^^hiehaie 
often under bheltci) ancient temples 
have sufTcicd more from the hand of 
bigotiy or barbarism, than from the 
lapse of time. The subject of marble 
it almost inlitiitc, as no irnueral tuli- 
■tance affords such innumerable di- 
trersities, or has so much attracted 
the attention ot mankind. The chief 
Egyptian monuments are in granite 
ana basalt, hut in the iiui^eiim at 
Paris, and other princely collections 
there are many Egyptian statues and 
other monuiiients in the rosso antico. 
the ancient red, tlic peculiar marble 
of Upper Egypt or of Etluopia, for 
the cataiacts were anciently reputed 
to divide these countries, and Syene 
was esteemed the last town of Egypt 
on the very ronflnes of Ethiopia. In 

€ ing tu the llreeian, first occurs 
white iiiarblc of Paros, soine- 
s called Lychiiites by tiie an* 
cients, because the quarries were cx- 
riored by lamplight. The Parian mar- 
ble was employed by the most ancient 
Oreck sculptors about the foiticth 
Olympiad, but being of a yellowish 
tint and coarse grain, it was after- 
wards RuppUnted by the marble of 
Elena Etruria, as aftera’ards by that 
ot Carrara in the same vicinity. The 
Venus do Medici, Jliana hunting, 
Venus leaving the baths, the efilos3al 
Minerva, the Juno of the capitol. ami 
several others, are of Parian marble. 
The celebrated Parian tables at Ox- 
ford. which have illustrated many 
points of ancient chronology, are also 


inscsibed upon the same stone. Pen- 
telican marble from the vicinity of 
Athens, is white like Ihe foiwr, but 
witli a finer and more compact grain. 
It sometimes presents blaeldsh veins 
from a sidcrotis mixture, and sonic- 
tinics green veins of the talcous kind, 
$0 that it is at Romo called statuary 
Cipoline TbcA.Tgue name of (ireeic 
marble has been given to a lino 
grained and hard kind of a snowy 
whiteness, it was from scH-ral is- 
lands in the Archipelago, as Hcio, 
Samos, &e. At Venico and in dil- 
fereut towns of Lombardy arc co- 
lumns and altars of a singular niar- 
l)le, so tranHluKeeiit th.it the light of a 
candle is visible tlirmigh pretty thick 
inai«e9; this is, pci haps, the Cappa- 
dorian plengitet. Tables of ancient 
el.'i>tic maible occur in the palace 
Jjorghese at ILorne. While niarhle is 
found at iiiini (the ancient Luna) and 
(.‘riirara, on the shore^s ol Tuscany. 
Tliuugh these two places he nearly 
adjacent, yet some assert that tho 
maible of Luni is liner than tliat of 
('air.ara, and free from tlio gicy veins 
that sumetimos appear in the latter. 
The Antirious of the capitol is said to 
be of LunI ; that of (hn rar.i, as just 
mentioned, often presents grey veins, 
so that it is diiiicuit to procure blocks 
of an uniform white. It has been 
much used for chimney-pipcps in Eng- 
land, and is often ininglod with the 
yellow and dull purplish bncia of 
hieniia, but the quarries are said to 
have been opened at least as early ns 
the time of Julius C^xsar. The Car- 
rara marble has sometimes grceni'>h 
Lvlcous veins like the Cipolina, and 
sometimes crystals of iron. Hut the 
most beautiful sprrimeiis are tho.se 
which rontaiii, in little cavities, ruck 
crystals of the purest water, called, 
in Italy, diamonds of ('arrara. WhiTo 
mgjrble of mount liyoiettu.s in Attica, 
rawer inclining to grey, was the 
first foreign marble introduned to 
Home, wlwrc this moderate iiiagmli- 
ccnce W'as thought so extraordinary, 
that C'rasBUs the orator was exposed 
to the- sarcasms of Marcus Brutus, 
because he had adorned his house 
with six columns Iw'elve feet high of 
Hyiuettian inaiblo. fcJueh wrefe tho 
chiet white marbles employed by the 
ancients. The ancient black is so in- 
tense, that when placed beside tnose of 
Binau and Namur, it mukes them 
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appear prey. Otlier ancient marbles 
may be classed amon/^ the calcareous 
p’liitciiitCH. 'I’o enumerate uiudeni 
marbles wonbl be iiiri/iitc, ]ii(t the 
more reinarkalde of our own country 
may be iinticeil. Enplaud. — Rome of j 
the most beautiful will be found 
ainoii;r the conclietie nr shell kind. 
The black hiiiibic of IJerbyslure : — 
iuteu>«e black iiiiible with diMtant 
white spots, Somersetshire : — the 
tbiltani mai'hle loiiud near liristol, 
has black dcrulritiC dcliiieatUms. 
Ilrowri inaible variously veined, from 
Devoiisiiirc : — tliis is the marble Irom 
IMymniith and ’rorlia\, iticiitioned by 
J)a Costa, as of a line deep blaek, 
lieautitully variepated with irn*f*ular 
veins of red, ami vellovv, and white, 
lYiucIi was hroupht to London and 
worked into ehiiiiiiey-pieees, tables, 
&c. lie also di'si-nbes a marlde of a 
dull yellow with many dot**, streaks, 
and spots of Mack, as found at Yeo- 
vil ill Somer-etshire, and olepant ta- 
bles of it may bo seen in tluit county ; 
thouph it is not capable of a line po- 
lish. The pre n ami red marbles of 
Aiiplesca are much celebrated. Scot- 
Jaml.-^White vtatuary marble of As- 
syiit 'White marble with long veins 
o"t a ililfereiit tint from Durncsse, red 
and M'hito marble of Boyne. The 
beaiitltii I rose-coloured marble of Tir- 
cy, mingled with sileiite, &c. The 
same isle presents a beautiful white 
marble with veins of Nephrite. Nu- 
riiiM'ous other marbles iniglit he ex- 
ploi*ed in the flighlimls of Scotland,! 
and a I'rerich author is siiipularly un- 
just, when he says that the British 
Isles are ]ioor in uiarhles. Ireland.— 
Near the ceVbrated lake of Killarney, 
Bie toiiiid wliite ami led, and black 
ami white marbles. Indolence and 
ipnoranee have prevented further rc- 
senreh. Tlie flue black marble of 
Kilkenny is conchete, hut tlie north 
ot Ireland yields a brown mat Me, and 
one ot a pale white, like earthen- 
ware. 

J\1 A R L E, consists of calcareous 
eartli mixed with alumina. The 
quantity of calcareous earth may be 
aRccrtaiiicd hy dissolving it with inu- 
ruitic acid, waxliing T!ie solution, and 
ascertaining tlie dilFcrence of weight. 

MAIUUSI TE. See Pj/ritp». 
MARbaRLC ACIU i9 obtained 
from fat. 
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MARMOR METALLICUM. 
tive sulphate of barytes. 

MAJIS. The mystical name given 
by the alchymi^its to iron. 

MASSICOT. Yellow oxide of 
'cad. Sec Lead. 

MASTIC. A resinous substance in 
the fotm of tears, of a very pale yel- 
low colour, and hirinaceous appear- 
ance, having little smell, and a bitter 
astringent taste. Jt AoW'* natirrally 
from t^ie tree, but its produce is ae- 
neleratcd by incisions. The lesser 
turpentine tree and the lentisens af- 
ford the inastie of commerce. No vo- 
latile oil is obtained from this sub- 
stance when distilled with wnteiv 
Pure alcohol and oil of turpentine 
di>solve it; water scaiccly acts upon 
it ; though hy mastication it becoineg 
; soft ami tough, like wax. >Vhcn 
chewed a little while, however, it 
I IS white, opaipie and brittle, oo ag 
I not to be soltened again by chewing. 
The pait iusoluMe in alcohol much 
rescmblesin its properties caoutchouc, 
ft is used in fumigatiuiH, in the com- 
position of varnishes, and is supposed 
to strengthen the gums. 

MATRIX. The earthy or stony 
matter which accompanies ores, or 
envelopes them in the earth. 

M K A nOW-UllG. Conchoidal bog- 
iron oi e. 

MEASURES. The English mea- 
sures of capacity, are according to 
(be following table : — 

One gallon, wine inea- I 

Bui-e, is equal to \ V>arts. 
One quart - - two pints. 

One pint, - - 28*975 eubio 

inches. 

The pint is subdivided by cliemi8tl.i 
and apothecaries into 16 ounces. T^. 
gallon, rpiart, and pint, ale measure, 
arc to the measures of the same de- 
nominations, wine meaBiire, respec- 
tively, as 292 to 231. 

.MEERSCllAU.M, a minei'al con- 
sisting of silica 4*15, magnesia 18*25^ 
lime U'50, water and carbonic acid 
139. When first dug it Is soft aod 
greasy, and lathers like soap. Hence, 
it is used by the Taitars fur washing 
clothes. The Turks manufacture it 
into tobacco pipes. 

MEIONITE, a felspar found in 
erviitals, of a nrismato-pyramidal 
shape, found at Monte Somina. ad- 
jacent to Ycauvlua near Naples* 
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MEI/ANITE, a mineral r.ui'.istmjj 
Ai 3j-5 silica bahuniiM, lime, 
2!>’2Ct oxide of iron, witli a minute 
poitioii ol tiianjeaiiesc. 

MKLASIC ACl!}, I.Miml in IVIo- 
las«c>>, >>ii|i],oscU to lie tlie>.i:iie as the 
^celie acid. 

ItlELLATES, I nmijonnds of the 
Jiicllitic acid and ‘■alili ildc 

AliiLLl'rj], cr 

ronsi'ts <d lihrn iiic Id, inclhtu acid 
40 , Ui.d ^villc^ 111 

AlKLi.lTlJ' /il'll), wa* oiiUnrcd 
1)y Klapvotii. dv icdiii'inT tii.^ mcil.te, 
oi laiiic\>liiuc. to |i la .lv‘i , ii'1‘1 I n.liii" 

it AVilll tl.lIC- itx ViClffllt Ilf 

\ii'itce; llic ai'id ni.iy lie dl■«'-ol',4 «l and 
separated Irom the .ilunnn.i 1 y lil- 
tiatioii. 

j'llEl/riNG (the a«’t of), ol.anp'iip; 
flOiM .1 -olid to a lii|iiid sU.le. 

31 K.\ ASl'l 1 AN .’I'cl, a mnier J coii- 
laii'injr ol OM le ol non, oxale 

<d titainurn, 0 JO o.vidc of iii.ifte.iiiese, 
;{•.'» silica. 

MENifilTE, a &oit cd n:di\iMl.lc 
quait/. 

MMNiSPEUMK’ APIP, ••)t|)poc(>d 
to lie i.iuiid m till.* mciu'xpinmutii co(- 
riilu*'. 

AIKPUITIC Alii. CaiUmic acid 
gii<. 

JHEXSTRTiU.M, a ^olxent 

IMKRCl-KY', js n im t«il Mliiefi in 
oui cl. mate h al\va\< fluid, lint in iii- 
Um*’.* cold it hceonies solid, and then 
!(••» i'.i le- xilver in : ['pent anee, and 
is niallealde, Jt is soiiietiiriC' louiid 
Jiati\e, hut much inoie lie-iuciilly 
nnniiincd with f’Ul| liu/, when it is de- 
lioiniiiated I'lriiiahai. It is sopai.'iterl 
lioin the sulpliMV hy disiiil.ition with 
ijnii Iwlime in r.-ni lilinirs. ..Icreii.j is 
ohlaincd ai.uiulai.tiy iii the Au-tiian 
teinloui's, and in Sonlli Aiueii, a. 
Wercuiy has a jrreuf annnly to otliei 
metal-.. Jvip a shillinif in nierriii\, 
it will he eiiei listed over, and \,ill re- 
ijuiio to he luhlied vorv much betme 
the morcuiy is }rot oli. 'I’lie s.i.ne 
circumstance will ociMii it anysithci 
inet.il lie jnit m meienry. Rnii Mieie 
<juicL«;ivcr and tiiitoil toircthiT, an.l 
they uill iMiite into one inu'S. Sm h 
a ciiinpositioii is <■allell an ama!',.iMi. 
Mei cm y and lead will also coinbiiie. 
If lead, hi- iMutli, and ineieniy, .no 
united loirclhcr, the amaluam w ill he 
oqnally lliud with tlie simple ineienrx 
it.self. I'rom tins nrLuniataiice, dis- 


honouvahle dralcr?; frof'iicTjtly impose 
on the public this impure composi- 
tion, and when ihe metal is to he iiKed 
mechcalh, dan{(er.nis conwcfnieneeR 
a.c the res-nlt. ftleremv is used In 
li.iriinieti-is, |h(‘rnioi..eleis, m silver- 
ijii: loo’-'iiij'-jrla- *0 , and lormiint ani'il- 
;-auis fur y Ulii.y and silvenriff metals; 
.<1 o. in the 1 . in!. nil? oi icnmlli.-ni. In 
coiintiie ' win '.e theie are pild .nul 
nnin-. il is <r.i| loved in sepa- 
laliiitt tl'.* piei'Mii.s rnctals fioin *'X~ 
tianeou- iiiattM. ..Jereniy is nearly 
It in teen limes th.e ucnrli* oi watei, 
arn is I’n* 1 * .n U--I nl all metals alter 
.‘.'old .niit pl.ilinnm. l,i coiuciinence 
ot d - ;:ieal wci;:’if, it .i pioee ol stone, 
i5i*n, lead, or -ilier, I.* put in a enp 
ol ineteuiy, it will ilo it at the suif.ice 
in tli‘* s,ui'e nianin'i, anil for CNaelly 
the s.iine 1 ease.n, .is a j.ieee oi wood 
inw.ii.'’. Mcnniyis teadily soluble 
in iM-id' , a. i» ,iy easily I e asecrtained, 
and l‘oio ils \ery extensive use in 
me'licine, ihi'ic are uninmeiahU* pre- 
par.itioiis of it, by which it mav he 
exhibited in powders, pilN, or drops, 
to the patient. The most nsn.d is 
laloiuel, w'hieli is a preparation of 
iiieieiiry :r li the mni'iatie aeid, Ono 
piejiuuitKin ol leeieuiy, named eor- 
iosi\e siihliuiafe, is a nio->t deailiy 
poison, il i'i'io a solution of eorro- 
Mie sublimnie, lew dio]>.s ol a solu- 
tion ot potas-, or a little liinexvatcr, 
he l.'t full, the Iniiior, foinierly cleai, 
will at onee bceomc oi an orange eo- 
lonr, and a jneeipitation will soon 
tahe plaep. II a lew diops ot acid lie 
then lei lall, il will Itccoiec unite 
cleai. Mcieiirv will readily unite 
wilii sulphur, jtlelt some sul]iliur in 
a cnieihle on tlie liie, and then arid a 
little meienry, aial stir the whole to- 
getliei. and a snipliuret of incienrv 
or I iiinalinr w ill I e loi mcd.Wnnil'ion 
Is u bcaiilifiil si-;iil(>t pigment, jer- 
pured tioin mei i iii-y and > iilpliiir, and 
IS called by ehcnnsi!ii the led snl- 
plipivtted nx.de ol meieiio. The 
Mulch .lie tlie i liicf m innraetoiws of 
it m Kiirope ; but it is said, that llie 
\eiinilli<«n p] odiieed in ('Inna is siiH 
more inibKint in its :i|)pearaiiee. The 
pi Opel tv ot mereni’y dissolving a c 
tain portion ol gold and sjlvei, en- 
abled alehyinisis to iin]»ese upon man- 
kiiiil, and in. ike it ajniear n'l if they 
h.id Mieeei'ded in a small degiee Jri 
Uisco\tiing the seel it of tuniiiig uie- 



MEB. 


I»lfl into gold and ailvor. In their 
operations they employed inereury, in 
wliioh small purtioiiH ot those iiietaU 
had been dissolved ; and as the iiicm- 
ciiry was evaporated liy great heaJ. 
and left the gold am] siher behind, 
the l>>Nlanders were made to believe 
that these metals had aetnally been 
pnidneed in tlie nperutioii by the skill 
oj rlie expcriiiu'iiTalixt. 'I'lioy would 
easily lia\o lieen detected, it a small 
poitiuii oftlie mercury they ii'^oil had 
been exposed to great heat, and made, 
to rise III liiiiie«, as tlie Holder metals 
would )ia\e lieeii left hehiiid. ('alomcl 
!>, now called in the noinenclatmc of 
the day, the {notoehloi ido of iiieicniy, 
and co’riO“i\e siildim.ite is culled tlie 
deuto-chloi ide. Meicui\ fries at Ilf> 
below Zero, ami lioils at f».»G“ Ka- 
reiilieit. The i-iil|diiii ic acid does not 
act on this iiiet.il, unless it he well 
eoiieeiiti <ited and boiling. For this 
pill pose meicurv is pouted into a 
glass* letoit, with nearly twice its 
weiglit of stilphmic acid. As i>oon as 
the mixture is healed, a strong elfei- 
▼eseence takes |da‘ e, su1)diureoiis 
aeiil gas oheapes, tlio surface ot the 
moreiiiy becomes white, and a white 
powder* it> ]iroduoe<l : wiicu the gas 
eesises to come over, the iiieieiiiy is 
found to he com ei ted into a white, 
ojiuqtie, cam^tic, saline mass, at the 
bottom ot the retort, w!ii h weighs 
onC'third more than the ineicury, and 
IS decomposed hy heat. Its fixity is 
considerably greater than that of 
inereury itseW. Ii the licai lie laised. 
It gi\e>> out a eoiisbierahle quantity 
of ox>geii, the mercury being at the 
same tune revived. VVatcr resolves 
It into two salts, llic bisiil}ihate and 
subsulphatc : the laltei is of a yellow' 
colour. Much watihing is required 
to produi'o this colour, if cold water 
be used ; but il a large quantity of 
liol watLM' lie ])oiired on, it immedi- 
ately afcsumes a bright lemon colour. 
In this state il is called turbith iiiiiie- 
ral. The other affords by ev!it>ora- 
tion, small, need ly, deliqucscont crys- 
tals. The fixed alkalis, magnesia, 
and lime, precipitate oxide ef mer- 
cuiyTroin its solutions , tiicsc piecipi- 
tates aie reducilile in closed vc^sel^ 
by more heat without addilioii. Tlie 
nitric acid lapidly attacks and dis- 
solves mercury, at tlie saui^ tunc that 
a large quanfitj of lutrous gas is dis- 
engaged ; and the colour of the acid 
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beeomefl green during its escape. 
Strong nitric acid takes up its own 
weight of mercury in the cold ; and 
this sidution will bear to be diluted 
with u'ater. But if the sidutioii be 
made with the ai^sistance ol iieat, a 
much larger quantity ia dissolved ; 
and a precipitate will he afforded by 
the addition of distilled w'ater, which 
is of a yellow colour if the water be 
hut, or wliite if it be cold, and greatly 
roHorntdos the turbith mineral pro- 
duced with sulphuric acid : it has ac- 
cordingly lieen called nitrous turbith. 
All the <‘(Mnljiriatiuns of mercury and 
tiiliic acid arc very caustic, and foim 
a deep ]iiii|>1p or black spot upon the 
skin. They afford eiystals, which 
diflcr according to the state ol the so- 
lution. Wlion nitric arid has taken 
up as much mercury as it can dis- 
froKe by heat, it usually assumes the 
loim of a white saline mass. When 
the comiiiiiaiion cif nitric acid and 
mercuiy is exposed to a gradual and 
long ( oiitiuued low heat, it gives out 
a portion of nitric arid, and becomes 
converted into a bright red oxide, still 
retaining a small portson of acid. 
Tills is known by the name of red 
precipitate, and is much used as an 
chcharotic. VVhen red precipitate is 
stiongly heated, a large quantity of 
oxygen is disengaged, together with 
some iiitiogen, and the mercury is 
*<ubrnucd in the metallic lorin. Ni- 
trate of mercuiy is more soluble in 
hot than cold water, and affords crys- 
r,\Is by cooling. It is decomposed hy 
the affusion of a large quantity of 
W'ater, unless the acid be iii excess. 
A fulminaling preparation of mercury 
WMs discovered by Mr. Howard. A 
biiiidrcd grains of mercury are to be 
dissolved hy heat in au oiincr and a 
half, by measure, of nitric acid. This 
solution being poured cold into two 
ounces, l>y measure, of alcohol, in a 
glas.s vessel, heat is to be applied, till 
effcrvesceiice is excited. A while va- 
pour undulates on the surface, and a 
powder is gradually precipitated, 
w'liich is immediately to he collected 
on a filter, well w'ashed, and cautiously 
dried with a very moderate heat. 
This powder detonates loudly by gen- 
tle heat, or slight fricliori. Tlie acetic 
and most other acids comhiiie with 
the. oxide of mercury, and precipitate 
it from its solution in the nitric acid. 
When one part of native sulphurct 
G* 



CHEMISTRY. 


of antimony is tvlturatoil, or arcu- 
I itclv ini\'’il Avitli two p.ufs ofcoiro- 
'•iv'* :H5(1 i‘Ni»o»pi| to diViil- 

l.'ifioii, tho cliltiri lo coiuiiiiW' with tb ■ 
nntiiiii'iiy, an'l ihi**; in lln* li';in ot the 
utiiij oumi calloil of .iiitiiiioi>v ; 

hill- thi* suljilnu riMiiiniio^ witli llie 
iiiiM cm y, and torin-t < inn ibar. 1( .tiiti- 
nnitiy l»i‘ iis ■»! i i-to <1 nl fin* ‘■ill- 
pliiir 't, tin* u*si'lii(* vM.ich riici, l.st 
con dsfs ot rnnniiis,'' nuM’i nr\, d 

ot cimi.iliar. .Mcitiiiv, It mii^ k t>iilii- 
alh lliiid, v»Mj ic.'idilv coiiiM n-- \aiiIi 
iiKisr III tin* incl.iU, to \\ Uii !i it ■ o.ii- 
iniinicatci nmi ■ ni Ic"* id i*"*. t'lvi- 
liiliiy. WliCM Ihcvo in-'t.iilic ini\.lii.cs 
ront liii n "htfli lent i|n.intiiV ot hum- 
ciiiv to tliiMU ".lit at a nu'.n* 

liMiij'ci.itiiio, tlicy .11 f I'.illfl ani.il- 
fraoH II YOiv roadilv 1*01011111 ^ wild 
ci'M. "ih'i'r, li*."*, till, I anil 

/iiic ; inoK* tiillicultly wiHi coiijn*!, 
ai "cnic, and .iiitiinon\ , and "i arcrU 
at all with iil.i’in.i m non 11 does 
inif uniti* with niclvid, niamr.irn''.f*, or 
cobalt ; .iiid it" .let 'on on tiiMa"tcn 
and nioK hdciia i" not knoan Look* 
ina-srl an i ovonnl on the back 
with an .irnai m n of tin. 
Some ol the H"i'" ol hum envy ha\.‘ 
already been mentioned in the inoM'iit 
ai'liide. ‘riic annili/amiilioii of the 
Tioide 111 ‘tal'^i w.«tei-i;il<liri^, the niak- 
ini? o| veniii lion, the vilverin;? of 
h»okin;r.|?las"e , the making? ot baro- 
inetM" and Ih.n mometerij and the 
jn r•[l,ll‘.ltiotl of >.eveial powerful ine- 
dii ine aieihe pnnripal uses to wdiidi 
this met'i! i^ applied. Seaieely any 
•'•ihstance is h.aldc to adiiltei atioii 
as iiieicui^, owin;; lo the property 
Avhich il pM-,«e"ses of dis'olvini? coni- 
plciidy some of the Ijascr metals. This 
nnion i" so stroiiff, that they even rise 
aloii!? with the ijnicksilver when dis- 
till. ‘il. 'riie impurity of niereui7 is 
jtiMiei ally indicated hy its dull aspect; 
hy its trirni"liiiii', and l»feomin;r co- 
vered with a coat ot oxide, on loni? 
exposure to the air : by its adhesion 
to the surface of |?las8 ; and, when 
shaken with water in a hottle, by the 
spp“(ly lormatioii of a Mack powder. 
Jjoad and tin arc frequent impurities, 
and the mercury becomes capable of 
t'lVirii? up more of these if zinc or 
bismntb be previously added. In or- 
der to discover lead, the mercury may 
he ai?itatcd with a little water, in 
order to oxidize that metal. l*our 
off the water, and digest the mercury 
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with a little acetic acid. This will 
flissolve the oxide of lead, which will 
be indicated hy a hlaekish |ireeiplt:ite 
with sulphuietled w.iler. Or to this 
aielic sululioii add .1 little sulplnite 
o{ so la, which ill puM'ipilivte a sul- 
phite ol lead, c.i il liniiiif, when drv, 
7- pc* cent ol Mi.'T.il 11 oidv a veiy 
iiipiiile ((ir'ii ii, Ilf lernl hi* piesent in 
•1 Isii M.* o.i.r ’ 1 s ol HUM cm V, it m.iy 
le d.'li'cleil li\ "oliition in nit'ic and, 
and 111.' .i l lin'oii ol sniphiirelted W'li- 
t*i. A '.aik hiown in eciprate will 
<*ii"ii ‘. .mi will "III "ih- il illowed to 
"’.ml .1 lew il;i\". One pai t nl load 
lie \ tliii" he " ]i'ii:it.‘l Iroin l.’vjnil 
p.iit" ol liiei'ii'v, iiMinntli is de- 
ter' »•! l»s iiiiu.inji i iiifiii solution, 
piiMiaie.l u ilnmit lii“il, into iii"rilled 
w*ti*r; I while i.iecipit.ite will ap- 
I'c.ii il till" ni'l.il lie pie-eiit Tin is 
ii'.iinl •"ted. iiihke m;inniM,h\ a w'esik 
"oiiilio III 'iiti’o-'iinriiile ol poll, 
winch throws down n jmi jilc* .sedi- 
inenl ; and '/nic, li\ evpiisunr Die me 
t'll to liiMt ’riie lil.u I. l.•^l'le i" i.iselv 
.idnlteruted. il w ml I he dilhciilt 
to iirid a suhstan.M' well sisii.sl to this 
purpose, if well |nep'iriHl, it may he 
to' ally Mdaliliv.ed hy heat. The’ red 
oMile i.f ineieiuv hy iiitiii* acid is 
A.'iy Hal.le to ailultcriilion with red 
le.id. It "hoiild he totally vol.it ilized 
by hc.it. lied sultihnret of nicreurv 
is fieijuenliv adiilter.ilcd with red 
lead, wliicli may he detected by heat. 
f’oiToshe iniiri.tte ol mercury. If 
there lie any reason to S(i"pcct 
tiisenie in this salt, the fr.nid may 
be iliscmered as follows: — Dissolve 
a .■small quantity of the siihlinnitc in 
distilled w^ater ; add a solution of 
eailiniiatc ot ammonia till the preei- 
pitatioii ceases, and lilter the solu- 
tion. If, on the addition of .1 few 
diops of aiiniiorii.ated copper to this 
solution, a precipiutc of a yellow’ish 
irrceii colour be produced, the sub- 
limate euntaiiis aisemc. Sub-niuriatc 
of inereiiiy, or calomel, should he 
eompletely saliiratcHl with luerenry. 
This may he ascertained by boiling, 
lor a few miniitps, one pint of calo- 
mel with a thiily-second part of mu- 
riate of ainmoiiia in ten parts of dis- 
tilleil water. When carbonate of 
potash is added to the filtered solu- 
tion, no precipitation will ensue, if 
the calomel be pure. This prepara- 
tion, when rubbed in an earthen 
mortar with pure ammonia, should 
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become intcnBcly black, and should 
exhibit not}iin«: of an oiancfo hue. 

AJKSOTVPIfi. a kind of xcblile. 

MLTALS. Tho nn'mlG are a moei 
iiupurtaiit el-JitiG of kodu's, as it i« on 
thu or>i; luyinont of them that almost 
all the ails ul life dopi'iid. They fur- 
Disli the Toi ls by which wuiks are 
ranied on, and Iho inaleiial the most 
firtp, solid, iiiiJ ho.iutilul. Without 
them, even in the most favoured 
cliiQC. riiPii conl'l pcaicely risi* beyond 
the state of havai,es. Jt is by Ihcir 
use that the -work of a year can 
be peiluriued in one dav. In ino- 
dicine the nietilh are highly ini- 
poilant, as they furiiish the mo^t 
powerful means of elleeling; a piilu- 
taiy rimnge on thi' huinaii jiamc, and 
it IS chemisliy wlin h lias lao-ht Ihr 
most S ife and olhcient iiiodci of eui- 
] loyin^ them. 3 Ietals aie. in gene- 
ral. of greater speciile gravity than 
other bodies ; thev are o]ia(|ue, Imt 
esluhit a iiunor'like lustie. wliieli is 
one of their best diotinguishuig 
marks. 'I Jiey are insoluble in water, 
and present a <ornex snrlaee uhen 
melted in eaithcn vessels. Nometiiues 
they aie found native, that is, puie, 
and uiironibined with other *>uh* 
stances, as to liavo the appi ar.inee 
and jroix'rlie'i ot inot.ds. in mo'.t 
eases, however, inctaU aie fo.iiid vm- 
ted with otlier m the ''oiii’ 

called ores, and are to be sepeivled 
by viob'iit heat, aM<l othei iii.‘a!.>-. 
Metals and mot ilileious ores ai*. 
found 111 vuimns |.l.ii-os uiiiler s\a- 
ter, in bed^ ol riM’i*', lakes, .iiol ser.v, 
and olilelly at the flexiirer, oi 
Sueh arc Ihe auiiferor.a and ferrnjM- 
nenus sninN, gr.i.i’‘> ot n.'itive pd'l, 
oehve*', anil fregno id- of on’- , washi‘J 
from inines . — dj.-ohed in 
pueli aie the Mtiiidie waters, eoe- 
ta.nuig iron, ejj'Tei, or I'li.e: — upon 
the snrfaee ol the e-ji'^h ; fru h ajo 
many oelirei, inei..lil''i 0 U'. stop.**, 
faiuK, rlay-s, and liiiiip of oie**. iUr. 
Gineliii sa»«. tha* in the northcin 
paits of A- ill, oil's are aiiiio^l ahv.a >8 
found upon or near tiie ‘.iirfaee of the 
ground, I’lidor the mri.iee ot the 
earth; when the (|iiaiitity of these 
rollepted in one ] lace !■> considerable, 
it 1- called a mine. Subterraneous 
loetaU and ores are dilfereiitly dis- 
posed in dilTerent places. Some are 
inlixnd in stones and earths, lonnine 
uodules, or spots diversely colourciu 


Some are equably and uniformly dlf« 
fused through thu sulistanee of earth* 
and stones, to which they give colour# 
density, and other iiropeities. Such 
are the greatest part of ttio<<c caithe« 
atuncx, sands, clays, crystal^, flints, 
gern'', and floors, which aie coloured. 
Some form strata in innnnlams. Such 
arc the slates containing pyiites, cop- 
per ore, lead ore, silver ore, or blend. 
These lie in the same direction ns the 
stratK of the storie<% betwixt which they 
are placed, but they differ from the 
otdinary sliata in this cireuinslance, 
that the tliickness of different parta 
of the same metaliferous stiatimi is 
olten very various, wheieas the 
thickness of tho stony strata is known 
lobe geiKM ally very unilonn. Krag- 
U'Mits of oies' are frequently foiiiitl 
accumulated in large subterraneous 
eavitiu-. 111 l^-<-ule^ of mountains, or 
inicrpu<>ed bctuiKt the strata of the 
earth. Those aie loose, uncfinnected, 
froiiiiently involved in clay, and not 
ftccieted to the cuiilignous rocks or 
strata, immediately, nor by interven- 
tion of spar or qii.iilx, as the ores 
f< und m veins aie. Tin and iion 
mine*- are lieiiuently ol the kind here 
drsciibcd. J-aige i*ntnc masses of 
me are soinelums found in the stony 
strata cl n.onntal:is. 'I'he'-e aic ini- 
piopeily I'.illed cumulared veins, be- 
eau e then lei.i'th, leUtively to their 
bit Kith and dcplJi, not tomuier- 
i.> b* b'oine iiist.im.es .tec loeniioiud 
m < r.tiie mmiMaios • t iisi-d i.p ul ore. 
f- n.'h i‘. the iiioont.nM 's u^'c g in Sino- 
Ini.a, .iImI '-Ill'll .!io ilie nioontaiiis of 
Kernnai.i'a a:nl l.uosavaiu, ,ti 
land,-the lormei id wl'ich is 1 1(;0 
lorc'ics long, and 10‘0 perch'--' binad. 
'lne‘e m- nnlaips consist oi irou me. 
J.-isily anil ch.eisy, metals and ores 
.'le found in obliniir li acts, forming 
ii-'i'.sci, called M'in‘, which he in the 
‘■imiv ilreta cmi'jiusin"- mmiidairiB. 
Metals are pioi'ined luuu ores, by 
»va‘'hing, wastiiK', and lu‘imi. liy 
washing tlic me allei it ii reduced to 
powder, it IS Hepniatcd Irom “alts and 
other matter soluble in water. Jty 
wasting the ores, or subjecting theai 
fonio time to coiimiIci able heat, ar- 
senic, sulphur, and other le.itleis, uie 
dissipated, which if found with the 
metals, would greatly injure their 
quality. A very small portion of sul- 
phur, united with wrought iron, would 
tender it very briUlc, and almotit use- 
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1e9«. Malleability is that property by the metal, or, less correctly, the wire 
which a metal may be hammered out may he wound round a pin, and tho 
into a broad leaf, without its parts number of tm ns counted wliieh make 
separatinfT asunder. No metal is poi- a psen length. Wires arc drawn 
sensed of such a degree of malleabi- piniare and of otlier figures in their 
lity as gold. Hence we see, that not- sector. In paitieular, they arc drawn 
withstanding the jre.at value of this grooved, so tli.it any small part will 
znctal. gold leaf may lie made so thin, lonn the pinion nt a watrh nr elnek* 
and alTordod at a low price, and in work. As the violent action of the 
the art of gilding is spread over a drawintr-fdate renders the wiie hard 
large eurfaec. Siher is also capable and brittle, it is necessary to anneal 
of a great decree of malleability. The it several times dining the course of 
following list shews what metals in drawing. Very small ho*es are inada 
common use are inalleablc, and the b\ lianuneriiig'up the lai gci . and tho 
order in which they ^o^so<s that pro- point, in ^ery thin wire, by rolling or 
jierty. ciiishing the end by a smooth luir- 

Oold TMalinum nishing lool. upon a jiolished plate. 

Silrer Lead fiold and ‘■ilver wire is miadc of ey- 

Coppor Zinc linilrienl meots of '■ilver. covered over 

Tin lion. with a -kiu of gold, and thus drawn 

Hiietility is the property of metal*, by : siieeessividy through a vast unnilicr 
wlneh they niav be drawn out into * of ho!'*, ea.di smaller and smaller, 

wire.— of wliieh they are po-sessed in ' till at H'-l it i* brought to a fiiietiesi 

the following ordei. j exorcdu.g that of au hair That ad- 

tioli (’ojiper niir.itde ductility which makes one of 

5«Jilver Zjiw th,* dHtinguishing idiarartors of gold, 

riatmuin Tin | is no where more conspjruour. than 

Iron !jC id. • in this gilt wire. A cylinder of 48 

Wire-drawinc, is the eit of drawing [ ounces of liher, covered with a coat 
out long bais of r.v t \1, by pulling if ot gold only w'cighing one ounce, at 
througli holes in a plate of steel, or . J>r. Halley informs «s, is u*u.ally 
other I'll metalUi: coinpomjd. Tn order draw'ii into a wiie. two yards of 
th,il a Wire maj he d:a'.vii, it is levni- which weigh no more tlian one giain ; 
site that the nndal should have coiim- ! whence, 9S yards of the wire wcigli 
deialde tenaiity. tbiM, silver, it on, . no inoic than 49 grains; and one 
tteid, copper, and tliois cumpounds, ; single grain of gold covers the 98 
are inn^t rouimo,i]v used in the arts. ; ya;ds ; so that the tlunisandth part of 
The jtTOU"» H of i onsidcrahie <iiii- , a grain is above one-eighth of an incli 
jilieity, — A inimlici ol holes pi ogres- 1 long. He also, on computing th^ 
■ivcly Fuiallrr ami smallc:, aie made > tliickne«e of the rkin of gold, found it 
in a plate of .steel, and the pointed * to ha part of an inch. Yet 

end ot a bar of metal 1‘Cing passed • perfectly docs it cover the silver, 
through one of them, is forcibly drawn | that even a microscope docs not dis- 
by stiong pincers, so as to elongate , cover anv apreaiance of thjj silver 
It by llie pressure arising fM.in the underneath. Mr. Roliault likewise 
To-action 1)1 the greatest hob*, lliis observes, that a like cylinder of silver 
13 the wure ; and it is again ( asseo covered witli gold, two feet eight 
in like manner tlirniigh anothci hole, jnelus long, ami two iin*]ies nine linet 
a little smaller, anil hyeotitmuuig the, rirciimference, is drswn into a 
process, the wire has its JMipth in- ; 31,7000 feet long,- 1 1. VJOO tlmci 

creased and its diameter diminished its former length. M. Hoyle relate!, 
to .a veiy great degree. 1 he largest. . oiaht grains of gold covering a 

wire may be nearly an inch in dmmc-.cyijndc^ of silver, are commonly 

ter. and the smallest ever nta^le was ! jiawn into a wire 13.000 feet long, 
about the one.thousaiidth paH of an j siiyoy the same with gold 

inch ; blit It IS said that Mlvcr wire wire, except that the bitter is gilt, or 

has been made one-fiftecn-hiirulredth : covered with gold, and the other is 

of an inch in diameter. The size of . „ot. There are also counterfeit gold 
these small wires may he ascerlaiiied . wlres.-the first made of a 

from the weight of a known measure i cylinder of copper silvered over, and 
of length, and tho fpecifie gravity of J covered with gold, and the so* 
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cond of a like rylinder of copper, ail* 
vncil oviT, and drown through the! 
iron, after the same manner as ^uld 
and liUer wire, lii ass a’s ire is di awn 
aff(M the same manner as the former.] 
(>1 this theie are div^-rs sizes, suited 
to the diirerent kinds of work. 'I'ha 
finest if! used Jor the stiinj,^s of nuisi- 
r'll insti nni»nts. a*, spinnets, harpsi- 
chords, ni ‘ni'ii'honls., ike. The pin- 
ni ikers ]i!ve\^ise iim* ^ast qnantitieK 
ofw’ire t<j make their pins of. lion 
wiie is drawn of vaiioii'i si/es, from 
h.tlf nil iiieli to oiip-tenMi of an iiioli 
dianictei. TliC fir-^t ir.iii tint runs 
from the stmie, when melting, bein* 
the softest and loiighe'<t, is preserved 
to make wire of. It will be seen that 
gold and Mlver, in addition to their 
greater lustie and bc.auly, are pos_ 
h^■f^wd in the greatest degree of the 
inojt valuabb* propertie* — utallcahi- 
lity and diielilitv. <«oM has aKo this 
great advantage, that it is not liaU4 
I') lust, and cannot ever be dissolved 
by the use of any one and. If tlio 
nations of the world had thcrefoie 
not employed il as a eivenlatinp me* 
diiiin 111 eominerc'*, it would have 
been «iiill ol muoh gieator value th.-.a 
any oth-'r metal, filet als di ‘for from 
eaoli other in th** degree with ivhieh 
their p.ai tides adhere, or, as it is 
called, in tenacity, at cording to the 
following order, 

Iron fJoM 

f’epper Zinc 

IMaiiMum Till 

Sib.T Ja'ad. 

It would be to no pin pose to sta’o, in 
pound'*, and fractions oi a pound, 
what weights wiie of cfiusl thi-kness 
would "MStaiii, a''.'he re'«ults will ol- 
t^ii he exfieinely vtiviou^ in dincrent 
wires of tl’i* ‘.ini'* ns dal. ivIctaK aic 
nil sn'cei'tible ol fii'iinlitv, or ot be- 
ing iiieheJ hy h^at, but at verv ililTer- 
enl devices ot leinpeialiMe. fileicuvy, 
which in the ‘.ovcicst I'nld of n iiiicr 
111 flns'<ia, wlicn the tbevinometer 
rinks to 40® below 0", becomes sol d, 
and is then malleable like lead, but 
in our climate it is always in a diiid 
fit,ito. Tin may be easilv melted in 
ail iron spoon or crucible, over, the 
fire, at a heat about -130**. Lead rc- 
qniroB a grcat»‘r heat, or about G.jO'*, 
Ziiu: requires a heat of about 700®, 
and antimony of bOO®. Silver, gold, 
luid copper require a greater heat, 
hut may be lueUed io a erucible over, 
401 


a very strong* fire, or when a stream 
of air is forced from a powerful bek> 
lows. A copper halfpenny may be put 
into the fire, and hy Idowiiig on it 
with a common bellows, we may see 
it melted, and the metal tall in drops. 
It is well known what prodigious heat 
is required to fu«^e iron in our fur- 
naces.. Va«t streams of air, by the 
operation ol powerful machinery, arc 
forced upon the burning charcoal, 
whichils thn- laised to a ino*t violent 
he^t. When an opening i'> made m 
tlie loMH'i- part ol the *‘iijiiacc, the 
melted mctnl riisiies out in a stre.im, 
and is received in Urge puns of iron 
lined with clay ; and it is poured into 
the inoulds prepared for its rerep. 
tioii. This is calleil cast ireij. Plati- 
num is most ditTiciiIt of liistim. Hence, 
a spoon made uf pbituium is very con- 
venient in the inelling of metals, as it 
sviil endure any degree of heat which 
in.>yli* applied. Plaliiimii, and va- 
rious metils of rail* oeiMirvcnre, may 
be fused hy means of an iiifiamed ciu- 
rent of ONyg'Mi and hydrogen, or ])y 
m ‘Rtis of the intense heat i rodin’cd 
by wires from the opposite ends of a 
Voltaic (ialvanie Hattery. At a lieat 
still gi eater than svhat i«< iie(‘e.ssary to 
render tliem fusible, inetaU may be 
nrule to become Nolalile, or rise in 
vapour. A little.inercury placed in an 
iron spoon, or in a eiuriblc. and put 
o'l the tire, soon rises in fume-, and Is 
dissipated. Arsenic and rine are ren- 
dercfl vnl'itile bv a red iicat. Ity 
means of the he.it piodiieed in the f.- 
cus of a l.irgc burniiig-gKss, gold and 
silver may tie icndeved volatile. Ths 
‘‘pccitn; giai itv of .seicral of the ni<*- 
tals IIS as lollows, water being tbt 


standard, and stated at, 1. 

iM.itiniiin 

LM*i> 

Hold - - 


Silver - - 

10*5 

Copper 

8U 

1 ron - - 

7-H 

Tin - - - 

7*3 

Lead - - 

ll’l 

filercury - 

libS 

Zinc - - 

70 

Uisinuth - 

!)*8 

Antimony - 

6*7 

Arsenic 

8-4 

Cobalt - - 

b-0 

Manganese 

6-8 


It ought to lie observed, that the 
above can only be considered as the 
averagti for in different pieces of 
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the name metal, the specific gravity 
will he difieriMit, as uieltiug or haru- 
nirring a metal eauacs an alteration. 

M KTKORILITK. Her ^leioUU. 

MK l EOROUlliY IS tlie appliea- 
tion of natural philosophy to the eon- 
Etaiil or variable pheiionienu going on 
in the mass of the atmosphere, or at 
the surface of the eaitli, hy the gttie- 
ral action of natnriil agentn. surh as 
heat, cleetiieity, ami magnetism. In 
it arc eoinpiehemled the nnoqval ilis- 
tiibution of beat ii]ion the earth, the 
lawiii of its Ml nations in the diilerent 
seasons of the year, the (leelea^e of 
deiisitv, and the Jailing ol llieteiu- 
peiatiiiP ol the ulnio<iplieTir ‘ti.tta at 
diJleiciit heights, uimls, eloufU, lot's, 
rain, •^nuw, hail, tliunder, and water- 
spoiito, Foi a h»ng lime al^o, in tlin» 
science, i\ere jnclmlcd all Iuiyiiiiouh 
appeal aiiees, •■nch as lainliows, halos, 
at piesent e 7 cpl:une«l liy the seience of 
opties ; *0 also wcic the eoiiiet'' now 
hnoivii to he leal he.iMMily hoclies ; 
likewise fiM -halls which aie now 
known to he ical I'Olid bodies, cn> 
dowed with a veiy lapid motion of 
their own, w'lueh fall '•ometimes on 
the eaith when thi'V have exhausted 
then piopor \eloeitv in tiavei sing the 
atmosphere. These phenonieiia have 
been withdiawn from meteorology, 
as they have heroine lietter known, 
but theie aio still loft to this scieiiee, 
otheis wliieh perhai'S bare not more 
ronnexnm with it, on uocoun!. of their 
cause being unknown ; such are the 
am ora borealni. and the relations of 
this ]ilieiioiiieiion with the direction of 
the iiiagiielic needle. It is seen fioui 
this exposition, tliat many of the facts 
whieli belong to meteniology properly 
called, liave been treated of sepa- 
rately 111 dilTerent ].aits of tJnswoik ; 
It will he siitheient, tliCii to lec'tl 
them under the eoiunioii point of view 
in wiric)i ne .see them at piesient, and 
to enter inoie into detail with the rest, 
of vvhioii w'c have not yet made spe- 
cial mention. Let us begin then with 
those which relate to the general 
state of the globe. The diefribution 
of heat at the suiface of the o.irtli. 
and below this surface at the little 
depths to which we can penetrate, 
appeals to depend solely on the mean 
annual height of the sup above the 
luirison, that is to say, on the latitude 
of the places. The temperature be- 
low ground io evidently constant at 


every place ; it is highest of all under 
the equator when it rises to 2/ deg. 0 
of the centob'iiiial thei inoineter, and 
dcei eases gradually in going Inwards 
tiie poles, wiicrc it f.ills to xeio, or 
perhaps liclow it. 'i'lu* teiiipeialiire 
of the .itino.spheie neerlhe .^ullaco of 
the eaith, expciiencis m cvciv | lace 
much giv.vtcr >ai at ions', which ito- 
dijcc alleiu.ilc ct',iiige> of xcu’w'Ii*'. 
Unt these penoiiic oscillations dis- 
app''ai at a snia'l dcptii, "-o that m 
erci> place the nieaii ol all the aii- 
niixl Viii| .■liitiii'c IS i;eiicialiy equal 
I'j the teiiipeiritiire tx low pTound ; by 
which mc.iii'' we m.iv deduce the uiio 
oJIImsi' ii'-'Plts lioiii the otliei. It 
appc.M!, aUo. that in eveiy plaee the 
ujiMii ol the highest .'ind the lowest 
tempci .ltlll‘e^ is s>ti!l the same a'< the 
j-icieibiig. Itiit wilh an e(|ii a I lati- 
tude the .ibsolute iiLgroe ot the mean 
teiripeiHtiii e s .ines, with tlie tieiglit. 
The genet al law.*! of the equilibrium 
of gaseous masses being applied to 
the atime'phcie, shew that the .strata 
winch eompuse it ought to diinimsU 
ill piopoition as they are at a greater 
lienrht. The law ol this dcoiease de- 
]ietids on the tenipeiatiiie of the 
stiata, which cannot be determined 
blit liotn olisei vatioM, In the most 
usual state of tlie atim^phere, it is 
found that the tempeiatiffe decieases 
equally with the height, 111 all eli- 
mutes it the teinjieiature at setting 
out he the same. Kut the law of this 
progirssion vaiies with the point ut 
wtiich we set out ; so that in the teni- 
peiatc 7.unes, for instance, acronbtig 
to the observation ol Saiissure, it is 
ill w'uiter 230 metres lor eaeli degree 
of the ceiites.'in.il «eale, and IfiU me- 
tics in sunnner. There is, then, a 
height where this jirogiessive eooling 
attains the teiui ot ice ; lienee, the 
existence of eternal - now on the high 
iiioiiiitains, and the unequal elcAatiou 
of the point where it enmniences in 
difleveiit clini.ateM. 'I'he vertical dc- 
eiease of the teniperatiire varies also 
with the seasons, tlie exposure of 
places, or even witli tlie niou* or less 
transparent state ol the sky, that 
the only way ot knowing it willi cer- 
tainty, is to make direct ubservation. 
This Operation is not possible, except 
for the small heights to which we can 
reach, but within these limits, when 
an attempt is made to determine it, 
w« may, according to the laws of tUo 
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equilibrium of ga^ei. calculate the 
deeveasc of density of the stiata of 
the air, and deduct a formula, which 
cnaldes us to calculate the difference 
ol level tioin the of the haio- 

meter, and I lie tempciAiurcs ob-^erved 
at Uvo «xtreiuiiu'!> ol a column 
of air. U is aHeeiUined of the ba- 
lonieter, thni it a anes veiylUtie ni 
every pltco l>t.t\vei'ii the tuqueii, and 
only follow iiijr a ie{;ular diurnal pe- 
riod, whilst Its oseillalioiis become 
greater .iiul greater, .iciouliug to tlu 
distance (lom the equalor. This fact 
shews that there aie inodiieod emisi- 
deralile vaiiatiuiis in the ]iressiire of 
the atiiiO!i|)heie, whieh the eoluinii of 
mercury nieasuies; hut no eeitalii 
reason cam he as-sullied for tlicso va- 
riations. Outlie lakes ol (leiieva and 
NeutchaU'lj and in g'Micrul on all 
large lHke<>, is ohsersed a pheuoiiie- 
iiiiii svliidi appeal h to he connected 
with the preceding ; which is. that 
souiotimes the waters all at once lise 
several feet in ceitaiu pointu of their 
banks, and lemain u longer or shorter 
time in this extraordinary stato of 
elevation. This plienonieiion is known 
in Switzerland under the name of 
the seehes. It may be presumed that 
it ih the accidental result ol a sudden 
inequality of the atmospheric pressure 
on dideient points of tlie lake ; but if 
such he the cause, it ought to shew 
itself in Us influence on the haromc- 
ter, and to iriske it rise to unequal 
heights III til • j-aiis ol the lake wheic 
the waters nave an unequal level, 
ftl. Vaui’her made a gre.at iiuiiiber of 
ohsenalions which appear to con- 
firm this coiiseciucnce. In general, it 
is CN Kient that in a inas.s so large and 
so tiioM>aliIc as tiic atmosphere, the 
shgliti'^t cau->es of agitation may pro- 
duce the g)cale^t and most durable 
pel tu I hat ions. It is cviilent, then, 

that like efl'erts ought to result from 
the .MMiall local variations which hap- 
)icn in the tempcratuie, and that, the 
greatest and most constant ought to 
lesult from the annual iiiotion of the 
sun from one side tu the other of t^ie 
(H|uator. according as the influence is 
mure or less powerful, which he cx- 
crcisiis upon the earth and upon the 
atmosphere at difforeut seasons. 
Such arc, probably, the most usual | 
causes of these agitations, which 
'often continue a long time, and whieh | 
Vfi f i-odueed in the atinosphere« and i 


are called winds. The greatest vet 
locity of wind which has been oIm 
served, is about tU or r>U midrcs a sc^ 
eoiid ; when it blows willi this furj'* 
it oveitiirns hum^es, teais up trees* 
raincs the W'aves ol the sea, excites 
tempests, and takoh the name of hur« 
rveane. Within the tropics, are ob- 
served regular winds which blow 
fiom oast to west, and w'hich are 
called tiade winds. 'J'hcy arc a ine- 
chaieleal consequence of the constant 
prc'^eiice of the suii above, the equa- 
torial regi6n>. As he warms tho 
strata ul air in the torrid zone, he 
dilate;, tliein ,'tccording as they arc 
presented to his inUiieriee by tlie mo- 
tion of the cartli. He forms also a 
kind uf equatorial equator of air, 
higher than the rest of the atinos- 
I plieie. of W’hich the superior strata 
I being no longer latei ally supported, 
iiiu^t lall oil; to the noith and south 
towaids the poles. To compensate 
tliis. the cold stiata of air situated 
near tlie surface, ol the polar regions, 
ought to blow towards the equator tu 
leplace those which are home up ; 
which to ]«roduce tw'o opposite cur- 
rents in the direction of the meiidian, 
the one on high from the equator to- 
wards the pole, and the other helow 
from tlie towards the equator. 
Now the particles of air which com- 
pose the last currciitibavc hut a vciy 
small velocity ol rotation, W'hich is 
that of the parallel of the euilli 
which they have left. In their pi u- 
gresstowaids the equator they arrive 
successively over other painlleis of 
which the velocity of rotation liom 
W’cst to east is imich muie rapid; 
they cannot, then, revolve so fast as 
tho points ol these parallels, and con- 
sequently when a vessel, a tree, a 
mountain, or any other obstacle si- 
tuated ill these latitudes in i evolving 
with the earth from west to east, 
meets them, they must give a sliock 
in an opposite dirretioii, that is tu 
say from east to we«<t, with all tlmt 
W'hich they want of vclocilv. Sueli is 
tho simple and natural explanation 
of the tiade winds. It is evident that 
the annual passage of the sun fi oni 
one side to the other of the equator, 
ought tu prcvcnl Ihcoi fiuin being ri- 
gorously directed in this plane at all 
limes of the year ; accordingly, it is 
observed, that the direction on which 
they varies about four degrcc§ 



ClIEMISTHY. 


#»n p:ioh of the equator. The 
nns* M'hi.-’h pro'lnccsi them ought. 
fvi«l(Mi 11 y, 111 ui't boyoiifl the tropirs,, 
nil I o\.'n in niir climates ; hut its ef- 
ft'it iMiis-t lliefe he much wvaker, on 
tiei'iiuiit ol the diminisheil h*’At of the 
jniii, .ml 'if the smaller liflereiiee of 
*. !ii* v.’hictiirts nf lotatioi). Also this 
e.iei't is j^eiierally i‘nneeale(l hy aeei- 
»!' iit.i! ^ ai iati'iiis. Jt is mit seen also 
in '•ert-im «.ms, altlnwijrh situ.atcd un- 
il.T the lioples. on ureouiit oft the 
-vhtiU which the heat ol the sun ox- 
•'‘•v.son the nci;'hhimriiig linits. Such 
I'.'.c the IoimI .111(1 regul ir windb w hieh 
aie e.iiled imnisoniis in the Indian 
seas. Ill btnilvuii; the laws ot evapo- 
ratieii, it may he Veil that a limited 
if pace, whether empty, or Idled with 
any gas, i-aimut contain at e\ery 
tempeiatiiru hut a eertain qnintity of 
w.iter under the form ot iii\i*-ihle 
a'.xpoiir. But wiitei may also exist 
in the an in another state under 
Minch it hoenmes vi«ihle, tonuing 
fogs and olond-. Then, ai'eordnii' to 
the ohsei Nations of S'liis-ii.e, it ap-i 
■pe-irs tlifit it U in hollow veHeles, 
sufficiently light to ilo.u lieeU in the 
air ; and, irnleed. as .> 1 . 1 /apluee has 
Tciy M'cll ohserved, if the wivteiv eii- 
■velope be red need to an extreme 
tllilUle^s, the eainll.iry attraction 
■which it excitb upon itself at its sur-j 
lace, must he infinitely weaker than 
in its ordin.iry state, and conacM|uently 
it may also, by being less cuinprcsiod. 
hare a much less density. But it is 
voiy difficult to conceive what power 
n-iii thus reunite and loiin, sometimev 
all at once in certain parts of space, 
collections of these particles so clearly 
limited as the clouds sometimes ap- 
pear to he : and it i.s difficult to con- 
ceive hoiv It is possible that the wdnds 
should hoar them along without dis- 
uniting them. When wateiy vapours 
after having assomed this form, come 
nearer to each other and unite in li- 
<iuid drops, they fall and form rain. 
It this precipitation he made at a 
Biifficiontly low temperature, the va- 
pour freezes as it f,ills and becomes 
snow. A sufficiently great number 
ot observations and plausible induc- 
tions, led Volta to think that hail is 
nothing else hut drops of rain a lung 
lime tossed about at a low tempt ra- 
lurc between two electrical clouds in 
opposite directions. In general, the 
acyelopemeut of clectrioity appears 


in a great number of cireumstancM 
to aceompnuy, if not to cause, tho 
precipitation of watery vapour. We 
do not alMolutcly know how this ois- 
engageuieiit takes place ; it is said 
that it never hails in winter, and 
that it never thunders n hen itsiioivs ; 
but more eoircct ohscixatum h.as 
shewn, that experience falsifies most 
of these asserlio;i>. Areording to 
an observation made in iiinglaiid. if 
two vessels of c(iunl extent ho ex- 
posed at different heights, and tlie 
ijii.ivtity ol water which f.ills into 
them during any eoiisiderahlo tiiiie, 
for iiist.inee, a year, he nie.i<ured, it 
is found that tho vcs'scl at the greater 
height receives less w.ater. Tins 
®e«nu'» to point out that the drops of 
r.\in become larger as they fall by the 
pnwipi.ation of the watery vapours 
which they encounter ; and that m 
loweiiiig the tcinpeiature, of the 
space which they traverse, tiiey canso 
these vapours to precipitate more 
abundantly. This experiment re- 
peated at the Observatory .it Pane, 
gave the same result. A necessary 
consequence is, tli it in general, nioie 
rain Talks in the rallies than on the 
hilh. I say in general, because ex- 
periment “hews, sometimes, opposite 
results. The distribution of lain in 
the dilTererit seasons of the year va- 
nes according to the places, and ac- 
cordiiiir to the climates. The law of 
mean periods winch tlii.s phenomena 
folloM's in each place, deserves to he 
ohseived by those who inhabit it, bo- 
cause itiiriy afford them ii'icfiil know- 
ledge ill eoiidueting their agnenltiirc, 
Detached clou.ls are somelimes seen 
to appear to descend in the form of a 
tunnel, to the siirface of the earth 
and of the sea. Conimonly thi.s phe- 
nomenon is caosed hy a eolumn of 
air whirling lound upon itselt with 
coiisidoiable velocity as hy the suction 
ot Aicliimedes' screvv, water, and even 
solid hodii 75 . Often, lightning and 
tiuiiider are seen to come out of these 
rolumiis. If they pass a ship, thuv 
twist its sails and its masts, ami 
make it whiil about. Sometimes 
they break and inundate with a de- 
luge of water. Sailors, therefore, 
arc much at raid ot these meteora ; 
and when they perceive them at u 
dUtance upon the sea, they attempt 
to break tliem hy discharging cannon, 

I It is very not to say iuipoa- 
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fciblf, to ascertain precisely by 
the laws of merhanirs only, how 
tbr«o terrible whiilwinds can be 
formed. It remains to give some par. 
tieuhirs of H phenonuMinn whirl), per- 
haps has not the least connexion 
will) the precedinfr, altliongh usually 
class-d with meteoiolopy, we mean the 
aijiuta ho)eal)s. When this pheno- 
inonon is complete, it appears under 
the loiin of a luininous are, or rather 
(if flic sci'iDciit ot a ciicle, situated 
on the side of the heavens towaids 
tiie fiolc, and from wliieh great ra- 
diations of light emanate at inteivals, 
which, a hen they remain long enough 
to be seen ‘‘Ovcnil toicthei, appear 
:*s uK.s nf pre.it ciicle^, which seem 
to meet at the same point of the hea- 
vei!«. I'he c.iiise of this ]ihenomenon 
is fotalK iinlvnowi), and can only be 
coiijei tiircd. It appears onh, that 
it has a direct or iuduect lelatioii to 
the magnetism of the elohe ; lor )t is 
geni'jally obsened that when it take* 
place, tlie n)arnet)c needle feels sud- 
den and j I regular agitations, which 
liave heel) called wandciings. Jte- 
sidcs, according to a very curious re- 
mark of M). Dalton, the summit of 
the aic seen from evoi\ pl.icc, seeins 
directed in the inagiietiii incritliai) of 
that place. Fur Mr. Dalton ohscived 
this a^reemeht 111 cveiy aiiroia bo- 
realis, ot which he s.iw a complete 
are ; and it is seen fiom the euciciit 
obxcrvations of Maraldi, that it was 
the same i.i his tune, .’ilthuugh the di- 
rccrion ot the magnetic meridian luas 
conoidcialily changed since that pe- 
riod. Lastly, an aurnr.x borealis oh- 
seived at Paris, February 1st, 181/, 
presented to M. Arago, exactly the 
same agroomeiit. Aecordiiig to Mi. 
Ifalloii, the position of tlie point of 
concoiiise of the should also 

ha'c a constant ndalion with the di- 
rection of the magnetic lorces, foi il 
ihould roirespoml in each place to 
the diicctioii of that resulting Iroiii 
these lorces and the ilip of the needle. 
Theie was no oppoitunit\ of observ- 
ing this ill tlie last aurora borealis at 
Peris, because the sfreams ol light' 
wei e not united. He how if, may, the 
rninoideiice only of the diicctiou )•. 
very remarUj.hle ; and thus, as M. 
Aim go judlLMou^lv notices, it must be 
according to this, that tlic aurora bo- 
realis is a vhcLonienori of position, 
like the raiiiboWj ut wbirti each see^ 
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Ills own apart, because otherwise th« 
direction of the magnetic meridian 
being dilTerent indillVrent places, and 
not convoying, like the niciidians lo 
the licavcits, towards one point, it 
would not be pussililc that one object 
only «'houIil present itself to each ob- 
serviT following his own mcridi.iii. 
This paiticular, therefore, ought to 
be eonsidcied as one of the lunda- 
inental conditions which must he sa- 
tislief! in any attcnijit made to ex- 
plain the physical cause, why the au- 
rora borealis is produced. This Mr. 
Dalton has atteiiiptod in a work en- 
titled *• Meteorological Observations.'* 
Kilt notwithstanding the skill of this 
ingenious philosopher, it appeal .s to 
us that the particulars of this pheno- 
menon have not yet been siiflicientlv 
fixed to enable us to an ive at its 
real rause. It is not the north 
pole oiilv, w'hicli offers these luminous 
appearances, they are obseived, also, 
towards the south pole on advmiciug 
into the ojiposite hemisphere. This 
IS, then, an am ora iiustialis like the 
aut ora b«>rcalis, and Cook often ob- 
served this nhenomenon in his bor- 
ages. We “hall conclude this smn- 
inary of meteorology, by recommend- 
ing an important appheatioii which 
has been made, of the laws ol Ibo 
geography ot plants, to the measure 
ol the mean heat of places. JSveiy 
vegetable c.in live only in eertaiu 
fixed limits of teuiper.'ilurc, and the 
approaeli of these lunili is iiixrked by 
the vegetation lieeoniing more or 
less drooping. The aspect of vegeta- 
bles in eveiy country, offers them a 
sort of living thermometer, which 
points out to the traveller the medium 
of the annual temperatures, and their 
extremes. We inriv see tlui piimiples 
ot this uselitl application in the work 
of M. Humboldt, entitled “ De Distil- 
butiiine (•I'Ographiea Plawtaruin," 
Ami Mr. Van Kui-h made good use of 
it in his tiavels in Lapland. 

MIASMATA. Vapours o) effluvia 
which \ rnduec a haiicfiil e/fort on the 
human frame, hut ot wliic/u the cbo- 
inicxl nature is unknown. 

MICA, derives its name from tha 
Latin mmins^ glilteiing. It iskiiowu 
pa the MiliStanre called Muscovy 
glass and lias a s|ileiideiil lustre. It 
consists of very thin leaves or laniiilw, 
which may be easi'v separated with 
a knife, 'f'hc plates are clastic 



CHEMISTRY. 


by n'lifch it may be diftinguiahed 
from the mineral called talc. The 
thin plates arc tiansparcnt. The 
colours of the thick plates arc yellow. 

f riey, hlaeki«!li green, whitci ami 
iiown. 'l^he giitfaee may ho seiatcheil 
With a kftite : it inclt" into nn oiianiel 
with the l)lo\v-pipe: it is larcly met 
ti ith erystallixcd. 

AilCA-SLATK, rnnsiats of silica, 
mira, ami oxide of imn. 

MIKMITK, 8uh>^peries of dobjmife. 
.MUjK. This is a fluid seereted in 
the peculiar ves><elfe of females of 
the hniiiaii species, <|iiarJi upr-ds. and 
eetaeeoiis animals, ami destined lor 
the |iiirpiine ol mninshimr their young. 
If le!t to Spontaneous di-eoixiposition, 
pa-ae-? tlnoogh the vinous, ai-etou^-, 
and putietaetivc fei mentations. It 
yields, however, hut little aleuhol in 
tins way 'riieT.utars, who obtain 
a spirit calleil koumiss from mares’ 
milk, iiselaige (luuntities <ii nulk at 
a lime, and agitate it fiequently. To 
inoieasc the fei mentation, they add 
a sixth pait ot watei, au eighth of 
the sourest cows milk they can get. 
01 a smallet puition ot koumiss al- 
ready prepaied. Tliey cover the. 
vessel with a cloth, and let it stand 
t\vcnt>-touv hours ; then beat it with 
a stick ; mix the thicker and thinner 
paits which have sepaintcd: they 
then ler it »«tand othci twenty-lour 
hours in a nai rower ve.'.sol, and lepeat 
the heating till the liquor is p**i- 
fertly homogeneous. — This liquor will 
keep Aveil foi some months in a close 
vessel, ami in a cold pkiee, hut must 
he well beaten an 1 shaken every time 
it is used. They sunn times oxti act 
a spirit from it by distillation. The 
Arabs and the Tiiiks prepare a simi- 
lar liquor. — 'riie saeeliariiie substance, 
upon wliieh the ferineiitalion d'-pendv, 
remains in the w'liey aU>'i the cunl 
sepal ated in making cheese. This 
is prepared in the large way in Swot- 
zeiland, by evapoiatioii. fur incdiciiial 
purposes. When evaporaled to Tin* 
eonsi'^tonce of honey, it is poured in 
firupcr moulds, and expo.-edto diy in 
the sun. If this crude sugar of milk 
he dissolved in water, clarified witli 
whites of eggs, and evaporated to the 
consistence of svrii|), while ciy^tals 
arc obtiiincd. — This sugar has a faint 
saccharine taste, is soluble in thicc 
or four paitH of water, and yields by 
distillation the same products with 


other sugar. It contains an acid 
frequently called the saeeho-lactie ; 
Mid, as it is eommon to all mm ilagi- 
nous bullies, ]<« also culled niueie acid. 
— Ill rei’ard to tlic quanlitv of sugar 
eontaincd, tlic dilTcront kinds of milk 
which have been examined, lank as 
lollow'S : — iiiaie’-, wnnian’s, ass'% 
goat’.-, sheep’s, and cow’s. As to quan- 
tity of whey, they 1 ank . — a-s’-i, male's, 
woman's, cov\’-, go.it’s, sheep's, — As 
to eicam •— '•lieop's, woman’s, goat's, 
cow's, ass'«, mare's.— As to bullei : — 
fche.ep*s, goat's, row's, woman's. — As 
to eJioest*: — sheeps, goil’-, cow’s, 
ass’s, woman’s, m.ire’-., - ('ream of 
&pocitic gvavitv, 1 <*‘<21 ; aeeoiding to 
Iterzeliiis, consists ol Imttpr 4*.^, 
cheese whey Whey leddeMH 
vog 'tahle blues liom the pieseiue of 
laetic acid, — One tlmiisaiid parts of 
milk aic said to cunsixl ol — 


<’uid - - - - *:s — 

Sog.ar of milk - . - H.-i — 

Aluriatc of jKitash - - 1/0 

Phosphate of ditto - - 0 25 

Laetie acid, acetate of pot- 1 
ash, w'lth a little lactic v 6 00 
ot iron 3 

Water - - - . yos 75 


1000 00 
MILK QUARTZ.— See Quaitn. 
MINRli.AL(}(ji Y, thut hianeh of 
knowledge, tlic object of winch is to 
describe, yi eognue. and elassily, and 
explain, the use of tlio ditfL'ieiit oh- 
jerts of inorganic matter. As Iho 
gi eater pail of these aio extracted 
fioiii the earth by mining, they have 
been namcii mincials. 

JIlNEllAliS. All mineral produc- 
tions are cuinpiehended in four 
rlassos ; \ iz. the earthy, or the sitones ; 
the Haline, or the salts ; the innam- 
mahlc, as sulphurs, &c. ; and the 
me’nlb, or metallic ores. 

Every suhstanee not possessing 
OTgani/ation, or not the immediate 
product of some organized hodv, be- 
lomrs to tlie mineral kingdom. Among 
the vast variety of minerals which 
demand the attention, and exercise 
the ingenuity of the chemist and the 
inanniacturer, some are compounded 
in siieli piineiplcN, and foimed under 
such eirenniHtanccs and situations in 
the eaith, as to be Avith dinieultv dis- 
tinguished, w'ilhout reeiirririg to the 
test of experiment. Others arc form- 
ed with cousidcrablp regularity as to 



the proportion of thoir principlro. 
thpir eoioiir, fraoturo, specific gra- 
vity. anil cry^tallizpil figure. 

Till* he'^t system fur tho rlassifi- 
ratioii of mineralH notices the ex- 
ternal ehniaeters, and liie emiiiiOncnt 
paits. 'Pile cnin;>iinent paits or prin- 
ei])l 's of inincT aK, alford tl»e great 
oatlines for classing them as species 
and ^.aneties ; and their external ap- 
])e;u.incca, when not sufficiently de- 
ei Ive to ihe ohserver, will always 
point out the experiments hynhieh 
to :i>.e. it.im their ]il.iee. The modem 
kN stems of Iteigmin, Kirw.ui, tMiap- 
tal, Sehnieisser, and Itahingtoii. aio 
founded on these eon>.i>leratioD8. 

The system ol llauv has four 
clu-ses. The ln«.t coii-.ists of suit- 
stances eomposed of an .leid united 
to an earth, or alkali, and sometimes 
to hotli. The seeoiid includes only 
caithy snhstances, sometimes enm- 
Lined with an alkali ; it eonstitutes 
the siliceous genus of other systems. 
The third comprehends eornbnslible 
lubittances, not metals. The metals 
form the fourth class, divided into 
three ordeis, charaeterized by their 
(lifierent degrees of oxydation. To 
these classes there are three appen- 
dices. The first contains those sub- 
stances whose nature is not suffi- 
ciently known to have their places 
aecurately assigned ; the second, in- 
cludes aggregates of different mineral 
substaifi-'cs ; and the third is devoted 
to the consideration of volcanic pro^ 
ducts. 

The system of Brongniart in- 
cludes suhstanoca not treated of by 
writers on mineralogy ; and has five 
classes. The fiist emitaiiis those sub- 
stances (excluding tin* metals) coin- 
bined with oxygen. It contains two 
orders ; tho first including air and 
water, and the second the acids. The 
second tieats of '■aline bodies, and 
comprcIiiMids tlie alkaliiio and eartliv 
salts. The third cniitahis the hard, 
the magnesian, and the argillaceous 
stones. The fouith contains the com- 
bustible substances, uoinpouiid and 
simple. The fifth inclndos metals, 
neparated into the brittle and the duc- 
tile. 

The system of Home dc Idsle 
has three classes: the fiist contains 
saline crystals ; the second, stony 
crystals ; and tho third, metallic and 
■cmL-mctallic crystals. He first dl< 
407 
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reeled thd attention of mineralogists 
to the particular form of crystals, of 
which he ciiunierates tho hillowing 
apeci"s: — 1. Tetral'.lron. 2. ('ube. 
3. Oetaiblron. 4. Parallelopipod. 5. 
lihombohial oetaedron, and G. Dode- 
caddion, with triangular planes, lie 
considered all minerals agreeing in 
crystallization, lianlnoss, and «peeifie 
gravity, as belonging to the same 
■pee.ies. 

The* system of Werner is ar-^ 
ranged, according to the eliamcters 
of niiner.ils, under four divi-ions; 
the external, the internal or rhemicul, 
the physical, ami the empirical. To 
the first belong the external charac- 
ters, drawn fiom propel ties obvinu'4 
to the senses, as eoloiir, lii'.tre, traris. 
parency, form, textnic, hardness, and 
specifie gravity ; to the second, tlios 
derived from the ehcniicfil conapnsi- 
tion, or discovered by any chemical 
change ol the mineral ; to the third 
arc refeiicd those eliaractcrs affonled 
by certain physical piopcrtios, ns 
electricity or nugnetisin ; and to the 
foartli, a few characters derived from 
cfrciimstanecs frequently observed 
with regard to the mineral, as tho 
place where it is found, or the mine- 
ral by which it is usu.iliy accompa- 
nied. 

MINRTIAL CAOUTCHOUC.— See 
Caoutchouc, 

mineral charcoal. See 

Charcoal. 

MOLYBDENUM. A metal which 
has not yet been reduced into masses 
of aiiv magnitude ; but has been ob- 
tained only in small separate globules, 
ill a blackish brilliant mass. This 
may be effected by making its acid 
into a paste with oil, bedding it in 
charcoal in a crucilile, and exposing 
it to an intense heat. The globules 
are grey, brittle, and extremely in- 
fusible. fly heat it is eoiiverted’into 
a white oxiilc, which rises in brilliant 
ncedle-formeil flowers, like those of 
antimony. Nitric aeid readily ox- 
idizes and aeiililies the metal. Nitre 
detoiiiitos with it, and tlie reinnlriing 
alkali combines with its oxide. Mo- 
lybdeniiiu unites with several of the 
metals, and forms hiittle or friabla 
compounda. No acid acts on it but 
the nitric and niti oniuriatic. Several 
acids act on its oxide, and afford blue 
aoliitloiis. 

MOLYBDIC ACID. If the native 
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prcripitated itself, and such a mass of 
earth and stones rushed at uiicc into 
t]i<> lake of Lawertz, altlioiif^U live 
iiiiliN (li>4tant, that one end of ic w.is 
lilli'd up, find a prodi^ioiH w.ive pa>>.s- 
iiilf eoinpletely over the island of 
St'hwanan, seventy leet altuve the 
nsnal level of tlie water, ovei wlielined 
the opposite shore, and as it returned, 
swept away into tlie lake many 
hoiiNOri ot the inhabitant'*. Another 
aendentof the same kind oeeiyred in 
18()1, on the lake of Lueei ue, u hen 
eleven ])er<'ons were drowned at a 
villu;(e on the opjiosite side of the 
lake, by a wave laised hy a f.dihiK 
mass. A more tremendous (‘alaniity 
was threatened hy the inonnUm Ri|C> 
hi, ill 1/95, near the same lake. In 
the spniix of that year, lorifrltudinal. 
cracks or crevices appeared in the 
nerpendieiilnr trout of the fliifhi. 
Refore day on the 16th of July, the 
iiihabitanrs were awakened l)ystran{(e 
noises, and stton observed a stream 4if 
mild, a mile wide, and hfly oi >-ivty 
feet hikh, coining: (lown upon them ; 
Imt as it travelled very slowly, they 
had time to take cai*' o'l their inov'e- 
ables. Like a stream of lava it ovei. 
topped and erushed down houses, 
walls, and every aititteial ohstaele in 
Us way. and llowin^r dm mg' a w hole 
fortnight, coveied a great pait of the 
country with a bed of feriugiooiis 
clay, w'hieti the long nppliealinii of 
Indiistiious lahonr is only liegiiiniiig 
to render pi o.J active. D<iubtK‘bs,this 
clay intervening hotween strata ot 
rork, and softened hy tin- accidental 
intrudnetion of springs, was pressed 
out by the supcrineiinihent weight of 
2(IOn or JUOO perpendicular leet of 
mountain. The earthy stiatniii being 
til us removed, it is to be hoped chat 
all diiiigcr ot the fall ot the Kighi is 
removed. 

MUOIC ACID. This acid has been 
generally known hy the name of me- 
ckolactic, because it was first ob« 
tained from sugar of milk ; but as all 
the gums appear to alTord it, and the 
principal acid in sugar of milk is t'le 
oxalic, chemists in geneial now dis- 
tinguish it by the name of inucic acid. 
It was discovered bySchcclc. Having 
poured twelve ounces of diluted nitric 
acid on four ounces of powdered su- 
gar of milk. In a glass retort on a 
sand hath, the mixture became gra- 
dually hot, aud at leogtU effervesced 


violently, and continued to do so for 
a considerable time aftei the retort 
was taken fniin tlie lire. It i» neces- 
sary thereloie to use a laige leturt, 
and nol to lute the leeeiver too tight, 
'riie eilei vcscenee having n -arly sub- 
sided, the letuit was again plaied on 
the siiiiil beat, and the uitiie acid dis- 
tilled oil, till the mass hu.l anpiired a 
yellowish eoloui. This exhibiting no 
crystals, eight ounces more ot The 
s.inie acid were added, and the distil- 
lation repeated till tlw yellow' eulonr 
ol the liiiid disappeared. As the Iluid 
was inspissated by cooling, it was 
re-dib-ulveil in eight unnees of w'ater, 
and Ulteied. The lillered liquor held 
oxalic acid ill solution, and seven 
drachms and a half id white powder 
leniatned on the hltci. Tins powder 
was the acid under cunsideration. If 
one part of gtini be heated gently 
With tw'o of nitiic acid, till a small 
quantity ot nitrous gas and of carbo 
nil* aiM<l is disengaged, tiic dissolved 
mast will deposit on cooling the inu- 
cic acid. According to rourcroy and 
Vamiuclin, ditrerent gums yield from 
1 1 to 2o hundredths of this acid. This 
pulverulent acid is soluble in abiiiit 
6U parts of hot water, and by cooling, 
a louith I art separates in small shin- 
ing scales, that grow white in tho 
air. It decomposes the muriate of 
hai ytes, and both the nitrate aud mu- 
liate of lime. It acts very little on 
the metals, hut forms with their ox- 
ides salts scarcely soluble. It preci- 
pitates the niti'.ites of silvei't leads 
and mercury. With potash it forms 
a salt soluble in eight parts of boiling 
water, and erystallizeable by cooling. 
That ot soda requires but live parts 
of W'ater, and is eiiually crystalliz- 
abh>. Jloth these salts are still morn 
soluble when the acid is in excess. 
That ol ammonia is deprived of its 
base by heat. The salts of barytes, 
lime, and magnesia, arc nearly in^o 
luble 

MDCILAGE, inu.st be coI 1 ^idered as 
n variety of gum. It agrees with it 
ill most of its important properties, 
but seems to have less attraction for 
W'ater. When gum and mucilage are 
dissolved together in water, mucilage 
may Im separated by means of sul 
phiirio acid. Mucilage may be pro 
cured from linseed, Iroin the bulbs of 
hyacinth, from the loaves of marsh 
uollowB, from severstl of the licheust 
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and other vegetaMe suTintancei. Gum 
arabic, according to MM. Gay, Luiiae, 
and Hcnard, contains 

Carbon. 42'23 

Oxygen, SO'Sl 

llyiilrogen, 6*93 

100*00 

jMI the varieties of gum and inueib 
ago arc nutritiouH as biod. They are 
cinphiyod in some of the arts, parti- 
cularly calico-printing. Till lately, 
in this country, the calico-printers 
iiHcd gum arahic, but niaiiv of them, 
at the suirgestion of Loid Dundoiiald, 
uovr employ the mucilage from li- 

chens. 

MUCUS. This according to Pr. 
BoMtock, ia one of tlic piiinary animal 
fluids, pet fcctly distinct from gelatine. 
The sniiacetatc of lead does not af- 
fert gelatin ; on tlie other hand, tan- 
iiin, which is a delicate test of gela- 
tin, does not alfect mucus. Both 
these re agents, however, precipitate 
albumen ; iiut the oxyinuriatc ol incx- 
«ui‘v, uliicli will indicate the presence I 
nt albumen dMsolved in 2<K)0 parts of i 
water, piecipitates neither iniioits nor I 
gelatin. Thus we have tliree distinct | 
and delicate t ’sts for tliese three ilif- i 
fiM'ein ]ii*iiici|iles. Gum ai*pears to 
reseinlde iniicns in its propeitie«. | 
Giie gtiiln of gum arahic, disMilved in 
200 oj watei , was not afl'cetod hv oxv- 
niiinate of iiieicury, or by tannin, hut 
w.i*« niimediati*!) prcrijnlatcd by ‘•ub- 
acetate of lead. 

rilUFVIilil. A small earthen oven, 
made and sold by the cincible n anii- 
lActureis. It is to be fix'‘d in a fur- 
iiaee, and is useful for capLllatioii, 
and other processes whicli demand 
access o( air. 

MURIA(TTJS. Gyp«um. 

MU ItlATKS. Coinpoiiiids of the 
muriatic acid, and acidifuible bases. 

MURIATIC ACID. When equal 
volumes of hydrogen and chlorine 
gases are mixed and exposed to light, 
thev eonihiuc and pioduec a sour 
compound commonlv called muriatic 
acid gas. or in conformity to more 
modern nomenclature, hydrochloric 
acid gas. The best mode of shewing 
the composition of nniriatic acid, is 
to Introduce into a small hut strong 
glass vessel, a mixture of the two 
gases, and to inflame them by the 
electric spark, no change of volume 
bnsues, and muriatic gas results. 
411 


Muriatie fleld may be decomposed by 
the action of several of the metals. 
Potassium, for instance, absorbs tha 
chlorine, and the hydrogen is evolved 
and muriatic acid gas thus altords 
half Its volume of hydrogen. Muria- 
tic acid may also readilv he procured 
hy acting upon common salt by sul- 
phuric acid, the evolved gas must he 
recei\*ed over mercury, itnas lu*-.t 
obtained puie by Ur. Prie^tlv, but 
its composition was discovered by 
Scheele^and has since been most 
aiily investigated by Davy. Muriatie 
acid gas extinguishes flame. Its spe- 
cific gravity, compared with hydro- 
gen, is *•= l7'2l>. 190 cubic inches «■ 
.39*0 graini. Muriatic acid gas is 
greedily absorbed by water, wliicli 
takes up 480 times its bulk, and has 
its specific gravity increased from I. 
to l*2i0. 'Phns dissolved in water, it 
forms the liquid muriatic acid or spi- 
rit of salt, and may easily hr procured 
h\ distillhig a mixture of dilute sul- 
phuric acid and common salt, as di- 
rected in the Jmndon PIiarmaeop(eii. 
The most economical proportioiix, are 
J2 paits of salt and 22 ol siilphu .c 
acid diluted with one-tMid it>5 wei ' t 
of water. Tiie retort contiMiiing 
tlicse ingredients, may be InteJ on to 
*i receiver enntdiiiing twice the quan- 
tity of water used ui diluting tlvo sul- 
phuric arid, and the distillation ear- 
ned on in a saiul-Imtli. Whc’i tlic li- 
quid ari l is pine, it i« perfectly co- 
lourless, liiit it geiierallv Ii.h a vellow 
hue ariring irom .a little iron. Wlien 
heated the gaseous acid is evolved. 
The Riiglish mamifaetuievs use iron 
Stills for thisdislillatinn, with earthen 
heads : the i bilo^o'pliical rheinist, iu 
making the acid of eomnieree, will, 
flouhtlcss, piefer glass. Tlve parts, 
by weight, of strong sulphuiie arid 
are to be added to •'ix of decrepitated 
sea salt, in a rctoit, tbe upper part 
of wdilch is furnislicd with a tube or 
neck, through which the acid is to ho 
poured u])on the salt. The .aperture 
of this tube must be closed with a 
ground stopper immediately after the 
pouring. The siilphiiric ai*ld Iiniiie- 
diately rombincs with the alkali, and 
expels the muriatic acid in the form 
of .*1 peculiar air, which Is rapidly 
absorbed by •vatcr. As this coinbin 
ation and disengagement takes placo 
without the application of heat, and 
the aerial fluid escapes very rapidly, 
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it iii necessary to arranorc and lute 
the vesscN tof^ctlicr before the sul- 
phuric acid is added, and not to make 
any lire in the lurnacc until tlic dis- 
engai^enicnt begins to slacken ; at 
which time it must be very gradually 
rai<«cd. Before the modem improve- 
ments ill chemistry were made, a 
great part of the acid escdpcd fur 
want of water to combine with : but 
by the use of Woolle’s apparatus, 
in the process, the acid air ,<s made 
to ])ass til rough water. i|i which 
it is nearly condensed, and foims mn- 
liatic acid of double the weight of 
the water, though the Imlk of this 
fluid is increased une-hall only. The 
acid condensed in the lu'ht receiver, 
whicli contains no w.iter, is of a yel- 
low colour, arising troiii the impuri- 
ties ot the salt. The marine acid in 
rommeice has a ^traw colour : but 
this is owing to accidental impuiity ; 
fur it does not oldain in tiie acid pio- 
dneed by llie iuipregiiutinii of water 
with the aeritorm acid. The muria- 
tic acid is one of those longest known, 
and some of its eompoumls are among 
those salts with win ’ll we aic most 
familiar. The inuiiatcs, W’heii in a 
state ol dryness, aie aetiially chlo- 
rides, consisting of cliloiine and the 
metal ; lint moisture makes them in- 
stantly pass to the slate ot muriates. 
The muriate of hariftea eryotallues 
ill tables bevelled at the edges, or in 
octnedral pyr.vmids applied liasc to 
base, it i> soluble in five paits ut 
water at 60 deg., in still less at a 
boiling heat, and also in alcohol. It 
is not altered in the air. and but 
partly decomposable by heat. The 
siilphiiiic acid separates its base; 
ami the alkaline carliunatcs and sul- 
phates deemnposc it by double affi- 
nity. It is tiest prejiare'd by dissolv- 
ing the carbonate in dilute muriatic 
acid ; and if contaminated with iron 
or lead, which oceasiunally happens, 
these may be separated liy tlic addi- 
tion of a .small (|iiaiitlty of liquid ain- 
mmiia, or bv boiling and stirring the 
sniiitioii with a little barytes. Mr. 
(toettliiig rreniiimends to prepare it 
from the sulphate of barytes : eight 
parts of w'liieh, in fine powder, are 
to he mixed with two ol muriate of 
soda, and one of charcoal powder. 
This is to be pressed hard into a 
Hessian crucible, and exposed for an 
bpiir and a half to a r^d beat in a 


wind furnace. The cold mass, being 
powdered, is to bo boiled a minute or 
two in sixteen parts of water, and 
then filtered. To this li(|uur iiuiriatlc 
acid is to be added by litlle and little, 
till .«ulphurctted hyilrngcn ceases to 
be e\olved ; it is tlieii to be filtered, 
a little liot w*ater to be poured on the 
residuum, the liquor evaporated to a 
pellicle, filtered again, and then set 
to crystallize. As the muriate of co- 
da is muchinoie soluble than the 
muriate of barytes, and does not se- 
parate by eonliiig. tlic muriate of 
barytes will crystallize into a per- 
fectly white salt, and leave the mu- 
riate of soda in the ninthor water, 
which may be evaporated repeatedly 
till no more iniiriate of barytes is ob- 
tained. This salt was first employed 
in medicine by Dr. Crawford, chiefly 
in scrofulous complaints and cancer, 
beginning with doses of a few drops 
of tiic saturated solution twice a-day. 
and increasing it gradually, as far ns 
forty or fifty drops in some instanrea. 
In laigc doses it excites nausea, 
and has deleterious eflects. Four- 
croy sa\s it has been found very suc- 
cessful in scrofula in France. It has 
likewise been lecommended as a ver- 
iniliige ; and it has been given with 
miieli apparent aihantagc, even to 
very young children, wliere the usual 
symptoms of worms occurred, though 
none were ascertained to be present. 
As a tc^'t of sulphuric acid it is of 
great use. Tlic muriate af pofaih, 
foiincily known by the names of fe» 
biif'uge salt of Sylvius, digestive salt, 
and regenerated sea salt, crystallizes 
ill regular tubes, or in rectangular 
parallelopiprdoiis ; decrepitating on 
tlie fire, witlioiit losing much of ihclr 
arid, and acquiring a little inoistufe 
fioiii damp air, and giving it out 
again in dry. Tlieir taste is saline 
and bitter. They arc soluble in 
thrice their weight of cold water, and 
in but little less of boiling ivater, so 
as to require spontaneous evapora- 
tion for crystallizing. Fourcroy re- 
commends, to cover the vessel w’itli 
gauze, and suspend hairs in it, for 
the purpose of obtaining regular 
crystals. Ills sometimes prepared in 
decomposing sea salt by common pot- 
ash for the purpose of ohtainlng 
soda ; and may be formed by the di- 
rect combination of its constituent 
parts. It is decomposable by the sul- 
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phvrlti and nitric aoidii. Rarytes dc- 
conanoses it, though not cuinplctoly. 
And^oth silrx aiid alumina decom- 
posed it piirtially in I lie dry way. It 
det'oinpoipH the earthy iiitiate-, sci 
that it might bo used in ••altpetie ma- 
nufactories to deeonipose I ho nitrate 
of lime JMurieite of MKlti, or ennimon 
halt, is of consideralile use in the aits, 
as well as a noejss.uv ingredient in 
our food. It crystallizes in cubes, 
which are •-oinetimes grouped to Tether 
in vaiious uays, and not nntre(|nent- 
Iv form hollow ijuadrangiilar pjia- 
inids. Ill the liie it de< repitates, 
melts, and is at length volatilized. 
When pine it is not delirinesccnt. 
One part is soluble in 2} ot cold wa- 
ter, and in little less of hot, so that 
it cannot he riystallizc<l hiif by eva- 
poration. Accordiiiir to 51. Cheiievix, 
it is auluhle in alcohol also, paiiicn- 
laily Avhen it is mixed with the ehlo- 
rate. Common salt is foniid m laige 
inasNes, or in rocks under the earth, 
in Krigland and elsewhere. In the 
solid form it is ealled sal gem oi rock 
salt. If it he pure and transparent, 
it may be immediately used in the ' 
state in wliieh it {<• found ; hiit if it 
Contain any impure eaillii particles, 
it should be prc’.ionslv freed from 
tliein. In some eoiiiitiics it is found 
in incredildc qnantdios, and dug up 
like metals from the lioweTs of tlie 
raitli. In this manner has this saU 
been dug out «»| the cclduatcd wait 
mines iie.ir Jioclinia and Wie1i-z>'a, 
in rolaiul. e\ci since the middle of 
th:* bflli ••enJurv, coll•«e(|uclltI^ above 
the^e .“inO \eais, in such aini'/iiii' 
ilU!!.iiti*^ie-, that somctime> there base 
been 20,0(m tons i cadi lor salt* In 
these mi'ie'*. mIiIcIi .iie said to reaeh 
to the di'i'tli of vtMcral hiiM Ired 1a- 
tliopis, find men aie coii‘<taiiti> cm- 
ido^ed. Tlie pure and transparent 
salt needs no otlicr pp’paitioi* tha.i 
to ho beaten to small j’ieces, or 
grnnnd in a mill. Rut that which is 
more impure ninst he elutiinfed, pu- 
rified, and boiled, 'bbat which is 
quite impure, and toll of small stones, 
is sobl under the iiaine of rock salt, 
and is applied to ordinaiy uses ; ir 
may likewise be used lor -liengthen- 
iiig W'eak and poor biiiie-springs. 
Though the salt mines of WieViczka, 
near Cracow in Pol".nd, have long 
astonished the philosopher and the 
traveller, yet it deaerves to be re« 
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marked, that the quantity of rock 
salt obtiiined from the mines ofN'orth- 
wieh, Is greetly superior to that ob- 
tained at Cracow' 'I’lie bishop of 
Lhmdafl' affiinis, that a •■ingle pit, 
into whirh he ilesceivled, yielded at n 
medium 4000 tons of •■alt in a year, 
which alone is about tw o-t hi rd's of 
that rai'.ed in the Polish iiiiiH"-. 'PliiH 
rock salt is neicr ii-ed on oin tables 
in its crude state, as the Polish loek 
salt is ; and though the pine trans. 
parenla s.-ilr might fie used with our 
food, without any danger, \et il is 
piofiifiited nndei a penally ot lOs, fcir 
e\erv poiiinl of rock salt ‘o applied. 
It is partly pill illed in water, and a 
great pait of it is scut toJiivcipool 
and other place-, w lieie it is n«ed 
eitlier for •■h eiigthening brinr-springs 
or sea waler. Res'de tlie s-alt mines 
here niciitioned, w'here the cmiiinon 
salt is found in a cniieretc «tnte, un- 
der the n.une of rock salt, llicrc is at 
Cordo', a, in the pioxince of Catulo- 
nia in Spain, a remarkable solid 
inoiinlain ol loek salt : this mniintain 
IS between rmn and five hundred feet 
in height, arnl a league iiinronit ; its 
depth hehnv the ••iirfare ol the earth 
isi not known. This mountain con- 
tains th»* rock salt withonl Die least 
adinixtuie ol any ot’icr matter. 'Die 
wateis of Die ocean, every where, 
abound w'ith common salt, though in 
different propm ferns. The w'ater ot* 
the Baltic sc a is s'lid to rontein on* 
sixty-fonilh ol if« w-e-ght ol ••a’t ; that 
ol the sea Ik tween ICnghind and 
b'l.'ndcis lotitahis one ■thntv-'-epoiid 
pait: nndthatoii the coast ol Spain, 
one sixteenth part ; and between the 
tropics It is saol, eiToiieously, to eon- 
tnin tioin an eleventh to an eighth 
pait. ’I'ho water ot the s»a emitains, 
besides tlie coiiinioii salt, a constder- 
al’lc proiiortiuii ot niuiiate of magne- 
sia, and “ome sulphate of lime, of 
soda, and potash. Tliefoiiner is the 
chiet ingredient ot the remainiiigliiiiiid 
which is letr after the exti action ot 
the eominon salt, and is ealled the mo- 
ther water. Sea w'ator, 1 1 taken up 
near the siirlaee, contains a’«o the 
putrid renin ins of animal substances, 
which render It nauseous, and in along 
eontimied calm, cause the sea to slink 
The whole art of extracting salt from 
waters which contain it, consists m 
evapoiating the water in the cheap- 
est and most couveulcnt manner, lu 
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England, a brine composed of sea 
water, with tiie addition of rook salt, 
is evaporated in laige shallow iioii 
boilers ; and the crystals of salt are 
taken out in tiaskcts. In Ru'-sia, and 
probably in other norlliein couiiliies, 
the sea water is exjosed to freeze; 
and the ice, whirh is iilniost entirely 
fresh, buiii^ taken outi tlie reinaniiiig 
biino is mooh xti'oiiirer, and is ev.i- 
)o:ated by boilinif. In the southern 
)*ails of Europe the s.ilt-niakei-s take 
advantage of spontaneous ovapora- 
tion. A flat piece ut ii^iouiid near the 
sea is e^.o^Cll, and hanked loniid, to 
prevent its hein^ overflowed at Inph 
water. The s| aeo within the hanks 
is divided by low walls into tfeveial 
compartinents, which sueeesj,ivel\ 
eonimuiiicHted W'ith each other. At 
flood title, the first of these is tilled 
with s(>a watei ; wliieh, hy leiiiainiii^ 
a eeitain time, deposits its impurities 
and loses putt ot its a<|iu'Ous fluid. 
The residue is then suffered l« run 
into the next ronipartinent ; and the 
former is again filled ns before. From 
the see(>nd eoinpaitmeiit, after a due 
tune, the water is tvansteired into a 
third, which is lined with clay, well 
rammed ami levelled. At this'period 
the evapiuation is usually brought to 
that degiec, that a rnist of salt is 
ioiriiedoii the siirfaee of the water, 
wliieh the iforkinon break, and it iin- 
inediatel> tails to the bottom. They 
toiitiiiue to <)o rhi'), until the quaetity 
is *>ufiiciciit to he raked out, and dried 
in heap.«. This is railed hay salt. In 
some parts ol France, ami also on 
the eo.ist ol China, they wash the 
dried sands of the sea with a small 
proportion of water, and evaporate 
this brine in leaden hoiler'i. There is 
no difference helweeii tins salt and 
the lake sa’t extracted from different, 
lakes, excepting such as may be oe- 
cas'oned hy the casual iiiteiieiition 
of some substances. In this respect 
the Jeltonic salt water lake, in the 
Uusslan dominions, near Saratow 
Dniitrewik, deseives our attention. 
Ill the ycai 1748, when the Russians 
first fetched salt thenec, the lake was 
almost solid with salt ; and that to 
such a degree, that they drove their 
heavy w'aggons over it, as over n 
frozen river, and broke up the salt. 
But since the year 1757, the water 
ban Incrcaaed so much, that at this 
tunc it is nothing more than a lake 
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very strongly impregnated with salt. 
The Jeltonic lake suit I'ontains at the 
same time alum and sulphate of mag- 
nesia. At several places in Germany, 
and at Montinarfit in France, the wa- 
ters i»f s-alt springs are pumped up to 
a Inige reservoir at the top of a 
building or shed : from which it drops 
or trickles through small apertures 
upon boaid» covered with brnsh-wood. 
The laige sui i.LCc of the water thus 
exposed to the nir, causes a veiy 
ciuiHder.ahle evaporation ; .and the 
brine is alterwaids eonvi'yed to the 
loilcisfor the perfect «epaiaUonof 
the salt To free minimin salt from 
those mixtures that render it deli- 
quescent, and less tit for the purposes 
to w'hich it is applied, it may he put 
into a conical vessel w'Uh a small aper- 
ture at the point, and saturated solu- 
tion of the muriate ol soda boiling hot 
he poured on it. Tin** snlulioii will dis- 
solve and carry off any other salts mix- 
ed with the soda, and leave it quite 
pure, hy repeat .ng the process three or 
four times. The process of Seheele, 
W'hirh consists in mixing the muriate of 
soda W'ith red oxide of lead, making 
this into a soft paste with w'ater, and 
allowing it to stand thus tor some 
time, moistening it with water as it 
gets (hy, and then separating the 
soda from tlie muriate of lead by 
lixiviation, lias been rosorted to in 
this country. Mr. Turner some years 
ago had a patent tor it ; conveiting 
the muriate of load into a pigment, 
W'hieh w’ns termed ttiineral oi patent 
yellow, hv Iieating it to fusion. The 
oxide of lead should he at least twice 
the weight of the salt. This would 
have nnsw'eved extremely well, had 
I there been an adequate and regular 
I demand for the pigment. At present, 
the gre.xlcr pait of the carbonate of 
soda ill the market is fiiiiiished hy 
decomposing tlie sulphate of soda left 
after the muriatic, acid is expelled in 
the usual way ot manufaeturiiig it 
[from common salt. Various pro- 
cesses for tills purpose were tried in 
I France, and made public by tlio 
I French government, all depending ofi 
the principle of decomposing the arid 
of the sulphate, by charcoal, and at 
the same time adding some other 
material to prevent the soda from 
forming a suJphuret. What they con- 
sider at the best, la to mix the sul- 
phate of soda with an equal weight 
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6f chalk, and rather more than half r three inchea xride, hun^r down Into 
ita woi|$bt of charcoal powder, and the fluid about four iiichea distant 
to expose the mixture in a reverbera- from each other. When tJic whole 
tory furnace to a heat Suffieient to was cold, whirh in winter was in 
hrin(f tiiein to a state of imperfect about three davs, the fluid was drawn 
liquefartioii. Much of the sulphur off. the crvstalli'/ed salt vrns detached 
^orincit will he expelled in vapour from the slipa of lead, and the rock of 
and burned, the mixtuie beint; fre* salt flxed to the bottom was «epara(ed 
queiitly stirreil to promote this ; and by n eliisel and a mallet. The salt 
this is continued till the niasa on being washed in the same cistern, to 
cooling assumes a fine grain. It is free it from impurities, was then 
then left exposed to a humid atmos- returned to the boiler, dissolved in 
phere, and the earhoii.ntc of soda eleat water, and evaporated till a 
may he extraeted hy liviviation. the strong pclliele formed, i.etting it 
sulphur not consumed having united eoo] till the hand eouid ,be dipped 
with the lime. Tinmen's sheds, or into it, it was kept at this tempera- 
old iron, may be employed instead of tiire as long as pellicles would form 
chalk, in the proportion of 6S parts to over the whole surface, and fall to 
200 of sulphate of soda, and (12 of the bottom. When no more pellielrs 
charcoal ; or ehalk and iron may be appeared without blowing on the 
used at the Same time in dl/Fercnt siit fare, the fire was put out, and the 
proportions. The muriate of soda solution returned into tho risteru to 
might be deeorapoied in the first erystallixe. If the solution he su/Tered 
Instance by the sulphate of iron, to cool, pretty low, very little sulphate 
instead of the .sulplinrie acid. The M potash will be found mixed with 
carbonate of soda thus prepared, the soda; but the rockv masses met 
howc'ier, is not free fiom sulphur, with in the market generally contain 
and l)ize recommends the abstraction » pretty large quantity. In’ the pro- 
of it by adding litharge to the lixi- cess above described, the pmduce 
vium in a state of ebullition, which M the mixed salt fioin 100 lbs. of 
will render the alkali pure. Oxide sulphntc of soda was in general from 
of manganese was substituted in the ISA to lllDlhs. Decide its use in sea- 
sainc way with equal success : and zoning our food, and preserving meat 
this may be u.sed lepcatedly, merely both tor domestic consumption and 
hy calcmiiig it after each time to during the longest voyages, and in 
exp(*l the sulphur. Mr. Accum gives furnishing us with the inuiiatie arid 
the lollnwing nirthod, as having an- and soda, salt forms n glaze for 
awered extremely w'ell in a soda coarse pottcrv, by bring thrown into 
manufactoiy in whirh he was cm- the oven where it is baked; it ini- 
ployed ;—Five liumirod pounds of proves the whiteness and cle.-irness of 
sulphate of soda, procured from the glass; it gives greater hardnrss to 
bleacher**, who make a large quantity soap; in melting metals it preserves 
in preparing tfieir muriatic acid liom their surface from calcination, by 
common salt, were put into an iron defending them from the air., and is 
boiler with a sufficient quantity of employed with advantage iii some 
soft water. Into another boiler were assays; it is used as a mordant, 
put 5601bs. of good Ameriran potash, and for improving ceitain colours ; 
or 5/0 if the potash were indifferent, and It also enters more or less into 
dissolvAd in about 30 pails of water, many othfr processes of the arts, 
eras nttle as possible. When both Thc’munafe of atrontian has not 
were brought to boil, the solution of long been known. Dr. Hope first 
potash was ladled into tluit of siil. distinguished it from muriate of 
phatc of soda, agitating the mixture, berytes. It crystallizes in very 
and raising the fire as quickly aa slender hexagonal prisms, has a cool 
possiide. When the whole boiled. It pungent taste, without the austerity 
was ladled into a wooden gutter, of the muriate of barytes, or tho 
that conveyed it to a wooden cistern bitterness of the muriate of lime ; 
lined with lead near half an inch is soluble inO’JSbf water at 60 deg. 
thick, in a eool place. Sticks were and to almost any amount in boiling 
placed across the cistern, from water; Is likewise soluble in alcohol, 
which slips of sheet lead, two or and gires a blood-red colour toiu 
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flame. It hai ncter been found ini gravity is 1'42. It attracts moistura 
nature, but roay be prepared in the | fiom the air but ver) siightly. Muriate 
same way as the muriate of barytes, oj ainmmta has been mu^u employed 
The muriate oJ lime has been knoAvii | iii medu-inc than it is at present. Jk 
by the names of martne telenite, is souietinies useful as an auxiliary 
cnlcarttms marine salt, munn, and to the b.tikin iutcrinitteuts, in gar< 
Jisri sal ammoniac. It crysUlliaes gles it is bencfli'i,*!!, and externally 
ill liexaedral prisinx, terminated by it is a good diseulient. In djing it 
anile pyramids ; but if the solution improies or heightens different co« 
he greatly coiieentrated, and exposed lours. In tinning and soldering it ia 
to a low ternjieratiire, it is condensed employed to pieseivc the surface of 
in eonfused bundles ot ncedlycry«> the metals irom oxidation. In assay, 
t.ijs. ]t«i taste is aerifl. bitter,* and ing it discoveis irop, and separates it 
very disagreeable. It is soluble in fioin some of its combinations. Tho 
hall its weight of eold water, and by iiiuii.ile ot magnesia is extremely 
heat ill its o\mi water ot ni'-tallr/.i. de!ii|uesre;it, soluble in an equal 
tioii It is one of the nuK*! d^lniues- weight ol water, and diflieultly crys- 
^ent salU known ; and when deli* tallj/.able. It (Ii8*-()lves uNu in hve 
queseed has been culled ml oJ iimr. p‘<it'«ol aleolinl. It is dccomposablo 
U exists in nature, but neither \erv by heat, which expels its arid. Its 
ahiindantly nor verv puio. ft is taste is intensely bitter. With a.ii- 
Uirined in chemical laboratories, in monia this muriate forms a triple 
the deromposition of muriate of am. salt, crystallizablc in little pol)c. 
inonia ; and Hoinbcrg found, that, drons which separate quickly fium 
if it were urged by a violent beat till the water, l>ut aie not very regularly 
it condensed, on cooling, into a litre* toiined. Its taste part.'ikes of that of 
nux mass, it eoulted a phospboiie both the preceding salts. Tlie best 
light upon being struck by any hard mode ot preparing it is by mixing a 
bod\, in which state it was called solution of 27 paits of mniiatc of 
llombtrg*s phosphorus. Hitherto it ammonia with a solution of 73 of mu- 
has been tittle used, except for fiigo. natc of magnesia; but it may be 
riAc mixtures ; and with snow it formed by a seini.deLompositioii of 

t rodueoH a veiy gieat degree ot cold, either of these niuiiates by the base 
oiireioi, indeed, says he has iouiid of the other. It is decomposable by 
it of gieat utility in obstructions of heat, and requires six or seven times 
the lyinphalie-, and in sfrol.iloiis its weight of water to dissolve it, 
aftprtioii>. 'Vhe mnnate of ammonia Ot the iriuiiato ot glucino we know 
h.iB long been known liy the name of but bttle. It appeals to ery.stalli7.e 
sal ammonia, or amnwntar. It is in very small crystals ; to be deeoni- 
fonrid nntiie in the neighliourhood of po^alde by heat; and dis‘-olved in 
volcanoes, where it is suhliiiied some, iileoliol and diluted with water, t« 
tunes iicarlv pure, and in dilteieiit form a pleasant saecliaiine liquor, 
paits of Asia and Aliica. A great Itiuriate ot nUimina is scarcely erys. 
dcsl is earned annually to Russia talhzable, as on evaporation it as- 
and h'ibena Jioiii IJucliaiiauTaitary; suiiies the state of a thick jolly. It 
and we louneily impoited large has an acid, styptic, acrid taste, it ih 
quantities rrom Kgypti but now ma- extrenioly soluble inwatcr.aiKldcli- 
iinfHi'tiiie it at home. See wlmmonta. qiips'.enl. Fiie decomposes it. It 
T.'iis salt is usually in the form of in.xy be prupaied by directly coin- 
cakes, w'itli a convex surlaec on one billing the muriatic ’ acid with alu- 
side, and i oiieave on the other, from ifiiiiia, biii the acid always remains in 
being suhliuii'd into large globular excess. Tho muriate of ziicoii rrjs. 
vess Is ; but by solution it may he tallizes in small needles, which ara 
obtained in regulai quadrangular \ery soluble, nttraet moisture, and 
riystals. It is remarkable lor pus- lose their traiispaioney in the air. It 
s<'*sing a certain degree of diictilitv. has an austere taste, w'ith soinewliat 
so that it is not easily pulverable. It ol aciinioiiy*. It is decomposable by 
is soluble in 3^ parts of water at fiO", heat. The gallic acid preri['itatct 
and ill little more than its own weight Iroui its solutiou, if it be free from 
of boiling water, its taste is cool, iron, a white powder. Carbonate of 
acrid, and Uttcrisli. Us specific ammonia, if added in excess, re-dii» 
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loWea the precipitate it had before MUSCLES of animals, consist 
thrown down. Muriate of yttria does of fibrin and flesh, 
not rrystallizc W'lien evaporated, hut MUSCOVY GLASS is a name 
forms a jelly ; it dries with difflculty. given to mica, from the rircuinstance 
and deliqticsres. Foureroy observes, of its being used by the Ilussi.ius ior 
that when siliceous stones, previously glass, 

fused with potasli, are treated A^ith Ml'SHIlOOMS. Sco BoMus. 
iniirintic acid, a limpid solution is MUfciT, the juice of grape, coin* 
foimed, whjcli may be reduced to a posed of water, sugar, jelly, gluten, 
transparent jelly i»> slowevapoiation. and bitartrate of potasb. 

Jlnt a boiJiiip beat dec«iiiiposeK the AlYTtlCIN, the ingredient of wax, 
siliceous inmiatc, and the oailli is aftei digestion with alcohol, 
deposited. The Milnlion is always MV^iJMI, a gum leMii, containing, 
acid. according to Brafoiinot— 

AU:iir-l'ALCITE, is another name llchin, with some volatile oil - .Tt-fiS 
for llluMiib<Spui-. Gum 6G-32 

N. 


NACIUTE —See Talrite. 

NADELSTEIN. Ilutile. 

MAILS arc found to be composed 
of coagulated albumen with phos- 
phate of lime. 

NAPTHA, is a native combustible 
jiuuid which dilTcrs from petroleum, 
Avhich is obtained liy the distilla- 
tion of coals in being purer and 
lighter. It is found abundantly near 
the Caspian Sea, and in sumo places 
ill Italy and Sicily, and is burnt as 
oil. 

MAPLES VELLOtV, is obtained 
from calcining lead with antimony 
and potas.<t. 

NARCOTIC PRINCIPLE OK VE- 1 
GETAIILES, is foiind abundantly I 
ill o^inui, winch is obtained from I 
the juice of the white poppy. To 
procure the narcotic iiriiiciple, water 
IS digested upon op iini ; the solu - ' 
tioii obtained is evaporated till it 
becomes of the consistence of a syrup, 
iiy the addition of cold water to this 
■ynip, a precipitate is obtained. A!- 
coliul is boiled in this precipitate, 
and during the cooling the crystals ^ 
fall down. These are to be dissolved 
ill alcohol, and again precipitated in 
cooling ; and the process is to be 
repeated till their cohiur is white. 
They are crystals of the narcotic, prin- 
ciple. The narcotic principle has no 
taste or smell. It is insoluble in 
cold water. Iflit is soluble in 400 
parts of boiling water. It is soluble 
in 24 parts of boiling alcohol and 100 

f iarts of cold alcohol. It is very so- 
uble in all acid incnstruums. It has 
been shown by l)e Kosne, that the 
action of opium 911 the animal eco- 


nomy, depends on this principle 
Many other vegetable substances pcs 
sess narcotic propcitics. The garden 
lettuce (lactiica satira), and ino.^t 
other plants of that genus, yield a 
milky juice, which, when inspissated, 
ha« the characters of opium, and pro- 
bably contains the same iiarcotiu pim- 
ciple. 

NATRON, native carbonate of 
soda. It is found in vast abundance 
111 the lakes near Alexandria, in 
^Rypt. The existence of natron in 
.the midst of plains, in the waters of 
niarshes and lakes which cover them, 
‘is one of the most interesting facts in 
geology. M’e find tliis phenomenon 
every where in the niid».t o1 vast de- 
serts, which occur in so many places 
of our globe. From all that we know 
ot this iniiicrnl production in Egypt, 
Arabia, Persia, India, Thebet, China, 
Siberia, the plains near the ('aspiaii 
and Hlack Seas, in Asia Minor, in 
Hungary, ami at Mexico, we liavo 
reason to believe that it occuis in the 
same circumstances and with the 
same relations. It is found every 
where, in the midst of sands, mixed 
with clay and marl, and accompanied 
with other salts, of which common 
salt is the most constant. In warm 
weather the natron Is constiantly ef- 
florescing at the surface of the soil. 
The oiigiii of this natron: cannot wiVIi 
certainty he determined. The opi- 
nion Avhich will most naturally 
present itself is, that natron occurs 
already formed in the sand or clay 
at a certain depth, along with the 
different salts with which it is mixed, 
and that tUo water»« bj filtering 
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throuffli the mass of earth in order phenomena on the anppoMition that 
to regain their lcvol« laid bold of those the matter of which the exterior part 
Kiibstaiices, which they carried to the of the earth is composed, was onco In 
surface of the soil. This opinion, a state of watery solution, its chief 
however, cannot be supported by any supporter is Wernor. it is opposed to 
positive observation, hccanse no pits the Plutonic or Vulcanic theory, winch 
nave heeii dug ^'hieh coudini it in tho «iippo...cs the phenomena to have 
diircicnt places where natron appears resulted from the matter ot tin* curth 
at the surface. So als**, nowhere in having been in a <tate ot fu‘«i«>n by lire ; 
the deposits of rock-salt, is carhuiiate of this theory ]>r. Ilnttoii is the itrinol- 
ot soda found ; and the waters of the pal champion. 'I'hat the surface ot unr 
sea are c«tuuUy destitute ot it. l^cver- globe uras once in a fluid state, is 
theless, on the sea-shove, nation is estahlii»hed by very ninple cvuli'iico. 
formed, though in small quantity. In the greater mimher ot the stiatn of 
eillorescing at tlu* surface; and here the earth, iu the most oh>\:itcd, as 
its origin must be attrilnited to the well as at the greatest depths, xub* 
decomposition of the muri.atc of soda, stances arc found in a ciyst.il1i7.cd 
This decomposition may be effected in state; and even many ot these strata 
various w.iys, and advantage is taken I have marks of crjst.illization in their 


ol this ill the nianiit.irturc ot artiffchil 
Buhearbonate ol soda, in which sev«*ral 
methods, nime oi less pm lect, have 
been successtnUy niiployed. It is 
probable, therefore, that it is from the 
natural decoin position of muii.ate of 
soda, that natron is termed. The na- 
tron in Kgvpt, in the opinion of M. 
lieithollct, is produced by the reci- 
procal action ol muriate of soda and 
carbonate of lime, a‘‘Si»ted by ctHo- 
resceuce. The lakes of Egypt con- 
tain a great quantity ol muriate of 
Boda, and they occur in the midst of a 
c.alcaieous lorinatjon, the rocks ot 
whieh project here and there through 
the sand which covers them, fflasses, 
or beils ol gypsum, also occur, whieh 
pTobatdy nocompaiiy tlie deposits of 
i'ock-.aalt which the waters traverse 
before arriving at the lakes. The 
.sam^ explanation wall proh.ably be 
found to be applicable to many other 
instances of the lormatioii of natron, 
or mineial carbonate of soda. 

NATRULl'PE, a sub-species of 
prismatic zeolite. 

NEEDLE ORE, aii oro of bis- 
muth. 

NEEDLE ZEOLITE, consists of 
silica, bl>'24 ; alumina, 29*3 ; lime, 
9*46 ; W'ater 10. 

NKPHELTNE, iliomboidal felspar. 

NfiPHRl'l'E, consists of siJlra, 
50*5 ; magnesia, 31 ; aUimiiia, 10 ; 
iron, 5*5 ; water, 2*73 ; with a minute 
portion of chromurn. There is a kind 
of nephrite called axe-stone, w'hich 

‘NEPTUNIAN THEORY IN 
GEOLOGY, is that which endeavours 
to account for the various geological 


entire structure. C'rystiillizatioii js 
the nnaiigernent of pai'tides iii a 
reguhir determinate lorrii: and it 
necessarily implies a previi>us state 
of fluidity whieh wanild allow these 
part ivies to ai range thciiHcivos in 
positions necessary to produce tliesa 
forms. M.any of the umic solid 
stiata contain in their siilistuiice 
remains or impressions of animals 
and veiretaides ; and it is obvious that 
to admit of the introduction of such 
Mihstances, fli.-y miKst at one tiiuo 
have been, it not in a perfectly fluid, 
at le.ast in a salt or yielding !»tate. In 
t^dition to this the general disposi. 
fioii of the materials of the globe, .so 
far as has b»en explored, must have 
arisen from fluidity, as tlii- oiilyeouUl 
liave arranged them in beds or strata, 
par.'illel to each other, an<l piesciviiig 
that parallelism to a great extent. 
These appearances me not partial, 
but extend to the whole siirtace of the 
eaith. and prove heyoiil a doubt its 
former fluidity. 'I’here are only two 
w'ays by which that fluidity can be 
supposed to have taken place ; either 
the solid matter must have been fused 
by the action of beat, or it must 
have been dissolved in some fluid. 
These are the prinniry principles 
upon which the geological theo- 
ries have been formed under different 
modifications. Ol that w'hich has 
heat for its foundation, W'c shall 
treat under the head of Vulcanic 
Thcoryv The other, which has been 
called the Neptunian Theory, is the 
subject of this article.— From the 
appearances whtch fossils present, it 
is inferred that they cannot have beCR 



formed by fusion, und as solution in 
an a<]ueouB fluid Is the only oth^r 
tnodo which pt^sents itiiclf, that would 
ajjpoar to b^ I he efficient cause, (ira- 
niie being tlic rook which composes 
till* most blc^nled pnrl uf the globe. 
And wliich lor ms the ha’*is upon which 
the greater number of the strata rest. 
Is supposed to hare been first formed ; 
the rllireretit parts uf which it eousisis. 
felspar, qitailz, and rnrea. Iiaring eon- 
Pietfd by a cry-italli’/atfon nearly 
klrdulianeous. A similar ooiisolida* 
lion of the other primitive strata, 
gneiss, iiiicaeeons seliistiis, argilla- 
ceous Schlstus, porphyry, and quartz, 
ts su)iposcd to have taken place. 
Ill all these rucks there arc ncr^r 
found any orgaiile remains, and 
they itiiist has'e been funned prior 
to the exisN'iiec of the animal and 
regetable kingdouis. Kromthe period 
of the formation ol these strata, it is 
supposed tliat tile water began to 
diiiniilsh in height, by retiring into 
the ereviecs in tfic internal parts 
uf the earth. During this period 
other piccipitations, chemical and 
mechanical, continued to take place, 
and foiincd the Intermediate strata 
oi H'erner, or the stiata of transi- 
tion i of wliirii sonic % ariotiea of lime- 
stone, tcliistus and trap are the prin- 
cipal. These arc inciunhent on the 
priiitary strata, and sometimes, but 
veiy rarely, contain pctril actions-^ 
proof that the existence of marine 
animals had eommenoed with their 
formation. The diniinutlon of the 
waters still contiiinlng. and aetina 
mechanically on the strata forincd, 
caused a partial disintegration. The 
inaterials from this nource, together 
with the remaining' part of the matter 
oiigitially dissolved by their precipi- 
tation and cuiKsolidation, formed what 
are railed secondary strata, or the | 
stratified locks, sandstone, limestone, 
gypsum, puddtiigstone, some varieties 
or trap, and some others. These are 
of a height much less than the other*. 
They arc arrange 1 generally in hori- 
■ontal beds, and abound in organic 
remains ; which is a proof of their 
formation, alter the full developcinent 
of the animal aiil vegetable kingdoms. 
These three foriuations compose the 
whole sub^ance of the surface of the 
globe, with merely the trivial addition 
of the products of volcanic fires, and 
the alluvial beds of aandi cUy Ahd 


soil arising from the wastd of the 
strata from the waters which run 
over them. During the corisnlida* 
tion of these strata, rents happened 
in them, by which cullies of tariuut 
dimensions wore formed, into which 
the water, holding vaiious matters in 
solution, gained access, and hence the 
formittion of nlincl-al veins. Such is 
the substance ol the Neptunian tbeo- 
rt, which may also be called, from its 
ciileftf.upfiorter. Wernerian. It may 
bi; observed generally of this theoiy, 
that it agrees with a great number of 
the phenomena presented in exploring 
the strata in the inonntaiiious regions 
of our globes, and particularly in 
Saxony, wheic Werner, its great sup- 
poitcr, gave his celebrated miheralo- 
gical lectures; but tboxe arc also 
many facts which it requires some 
Ingenuity at all to reconcile with it ; 
and great controversy has arisen be- 
tween its adherents and those geolo- 
gists who imagine they find, in th^ 
supposition of a fusion by fire, a 
more consistent and satisfactory ex- 
planation. Those geologists who enter 
with zeal into the coiitrovei sy, will 
be apt to dwell with most satisfaction 
on the objections which they are able 
to bring against the theory of their 
opponents, and will be ready to as- 
sume, that as only two modes of ac- 
counting for geological phenomena 
present themselves, if the opposita 
theory be destroyed, their own is ne- 
cessarily established. Uut persons 
who take less Interest in the dispute 
will not so readily admit the infer- 
ence, and will be inclined to suspect 
that the formation of the various 
strata of our globe may have arisen 
in a manner and from causes unknown 
at present, and will deem it more reii- 
sonable to decline assenting fully to 
either theory, and wait patiently tlio 
result of fiiore enlarged knowledge of 
the properties of the component 
parts and of the combi nations of 
matter. In short, they will dccliiio 
becoming partizaiis on either side.— 
To the Neptunian theory it may be 
objected, that the matter of which 
the strata of the globe consists, is 
insoluble in water ; or if so, only to a 
very small degree. The simple earths^ 
which arc found in any cotisidcrabl* 
quautity In nature, as lime, alumina, si- 
lica. and oiAgnesia, are very iparingly 
toluUff ih vrhttti and tht differenl 
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e&rthy fossils \vhic1i they form by 
combination arc apparently insoluble. 
Upon wbat f^roiind thou can water be 
considorod as the agent which has 
given them fluidity > To affirm that 
water was ever cupahle ot dissohing 
these siibataiicc's. is thei e'ore clearly 
to RsiTibe III U povi CVS which it con- 
fosEodly has not at ]iroserit, ami is 
thercioVc to introduce an tiyputho«is 
not only ;'ratuiloii«<, but which may 
be saiil to appeal (o bo irnp^siblcL 
It is III vain for the Neptuiiist] in re> 
ply to this, to bring aiguinoiiis which 
aic equally strong against the theory 
ol his fipponeiits ; and it ii only with I 
acalots ttiat the destructuni ot the ' 
\'uIcaiiio thcoiy will noees^arily pro- I 
cuic assent to the bie]ilunian! He 
must, thcierore, meet this objectum 
fairlv — icinove it, if he can, oi, far 
as possible, weaken its toreo. It must 
be rnnfesaed tliat the objection ia 
partially weakened by the considera- 
tion, that it is acaicely correct to 
evtimale the solubility ol bodies when 
supposed to have been in a veiy lincly 
diffused state, by what is their solubi- 
lily when aggregated into a mass. 
When bodies ate i educed to a veiy 
ftiiu powder, tliey may ho acted upon 
b\ other hod ICS. which torrnerly pro- 
diicetl lit) effect roiiindum stone, 
consisting chiefly ot aluminous earth, 
is insoiulile in aculs until reduced to 
pow'der. Flint cannot he acted upon 
by alkalis, until reduced to a veiy 
tine mecbanical division ; ami in ge- 
neral the power ol all solvents is 
prodigioiislv increased by the body 
to be dissolved being reduced to very 
fine particles. That this piineiple 
hears in a certain degree on the pre- 
sent objection, will appear from the 
consideration, that although silica or 
flint, in all oidinary ciicunistances, 
in any ekperinient winch we can 
make, appears insoluble in water; 
yet nntuic sometimes presents it dis- 
solved in water to our view'. Siliceous 
stalactites, although rare, are some- 
times met with, ami in sonic miiicral 
waters bilica is found dissolved, of 
which a well known instance Is in 
the water of the fountain of Geyser, 
in the island of Iceland. A hun- 
dred cubic inches of this water 
were found by Klaproth to hold, 
in solution, nine grains of silica, and 
by Dr. Black, were found to hold 
lO'S grains. The same is found to to 
420 


the case in various fountains in the 
Azores. In these cases the natural 
solvent power of tlie water tiiiirh 
inei eased liy its gicat heat. U is 
stated by the Neptunist, that there is 
no improbability in the siippusitiou 
that the caloiic ongjuaJly given to 
our planet, mav, bcfoie that indiw 
was Cbtalilished w'hieb now exi'Is, 
have been Im allv acnimiilatcd at the 
surface, ami theieiiy eontiiliutcd 
iinich to till' solient pciwtu' of the 
water. It is farther brought forwaid, 
th.it It IS no good aiguMcnt against 
the sulvcnt pow'cr of water o\cr the 
materials of tlie glolie, to show tl:at 
It? power Is wcali.o) nearly iiniur- 
ceptible over tiiem,\\hen taken sepa- 
rately. M'hat It III ly iiavc been v.'tien 
the varinns ea^tlt^ and metals w eve 
ill iitiinii togethci.it is lui, o.sNitiie to 
say, liut It pio)i:i|>lv was gieatei than 
at present. Two sulistaiice*-, which 
in themselves are insoluble in an 
arid, may be rendered solul In by be- 
ing united. When the alkaline solu- 
tions of silica and alumina are mix) cl 
together in et|U.il ) lopoitioiis, ahini 
gelatinous mass lesults, wlneit is 
liiblo in acids, whethei eoneciitinled 
or diluted ; na\, even in di-li)led 
linegar. No one could have ima- 
gined that the addition ol alumina 
loiildha^e rendered silica, wliieh liy 
itself )& ineoliible in aeids, so leadily 
Soluble ; yet such, Ly expeniiient, is 
found to be the ea.sc; and it appears to 
the Neptunist not to be requiring too 
much to be allowed to suppose, t hat the 
union of other substances with silica 
may have rendered it soluble in water. 
It iSi impossible to arguo from a know- 
ledge of the jnopeities of three nr 
more simple substances, taken one by 
one, what may be the pioperticv of a 
compound into which they entci.iii 
vaiious proportions, ('arhoii, hydro- 
gen, oxygen, nitrogen, and phospho- 
rus, arc the eoinpoiient parts of in- 
numerable animal and vegetable si b- 
stanecH, which possess propeilies per- 
fectly distinct Irom tiiese simple com- 
ponent parts, and which never eoiild 
have been foreseen liy any chemical 
knowledge of these substances : there 
aie very few that human skill or ait 
can imitate. AVInat coiiiLirmtions may 
have been amongst the subMances 
which now form t.ie sidul parts of 
our globe, and what properties they 
may have had when thus combined. 
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■4^ is iinpocDiblo for iis to know ; but 
it no (iitticult matter to believe 
Unit they may have been vwy soluble 
in watei ; and wo may iiilov, thove- 
lore, that there i«* nothiiiK incredible 
ill the Neptunian tlieniy. which siiii- 
pn«ies, Hint the strata, or component 
]iarts ot the earth were once in a 
state of watei V 'oilution* and have 
been gradually separated and preci- 
I'ltated, and t!ierel»v loniied those ai- 
laui'eineiits ol matter such as \vc see 
on the smt.iee ot our yJolie. The ob- 
jcetinii, tlieiefoie, aii'«:ii^ fioiii the 
in'e<«(‘nt iiisolnhiliti ol the earths and 
metals, m at least irieatly exteiinateil, 
ii not coji.pletelv ohMated. In addi< 
turn to the leasoiiinn now stated, it' 
in.iy also he observed, that most ot 
the sul. stances winch we now sup- 
pose simple, are lett probably com* 
(loinid. Till vciv latel\, soda, potass., 
lime, nmfrii"siii, and stiontiaii, weie 
sii]ipo-<cd ‘•imple bodies, and Ihey are 
now Iviiown to he eojiiponiid ; bciiiff 
ill I'aet metallie oxides, and silica is 
very liktdy a simiUr eompriund liodv. 
'riiat the metals aie simple, is more 
than wo < an venture to assert, and 
we can only say th.it they have nof 
as yet be<*n decomposed into aiiv 
more. .Simple suhstanees ; but what 
may he the primary elemeritarv pai- 
to'lcs of the earth-, and inet.ils, it is 
utteily iinpo^Siible at pre.sent to de- 
termine ; blit coiisidei in(t the iinmeinse 
pTugiesa ol discovery within the last 
1(iU )ears, and luesniniiist that the 
same attention to explore iiatnie will 
lie rontiiiiied, it is not unreasonable 
to expect that future years will iin- 
toid new' truths eqii.ally woiideifnl, 
whieli will as iimeh atle.'t the theoriei. 
which may be received. Wh.at the 
ultimate particles of dilfercnt bodies 
may be louiid to be, and what their 
properties when in a sniiplc state, w'c 
cannot at present foiesce: and w'c 
are not jiistiAalde in nssertinK that 
they are not soluble in w’ater, and 
tliat therefore tlie Neptiiman theory 
is untrue. Anotlier objertion agaiust 
the Neptunian theory is deiived from 
th.'> iiosition of the strata of the globe. 
Some stratihed rocks are vertical in 
their position, some horizontal, or 
nearly so, and others inclined at dif- 
ferent angles to the horizon. It is as- 
serted, that if matter vvere depo*‘iced 
fiom a Duid, it would arrange itself 
in a horizontal bed ; and whence then 
421 


does it arise that we find the strata 
ill vertieal or highly iiielinod posi- 
tions, yet preserving a ]i!iiullelisni 
over xery extended and varied in- 
curvations ? To this ohjcriion tho 
Neptiii.i*.! aiisw'cj's, that the deposi- 
tion ol strata was not the deposition 
ot matter w hich liari pieviouslv been 
mechanuMlly &u«)ieuded, and had sub- 
•«ided by rest, which in tliat ca*.!* must 
lia\c rorined horizontal beds , but the 
Neptunian thcoiA supposes tlie niattet 
to have* been chemically dissolved, 
and to have separated and cmicretcd 
bv a .«.pet ies ot crystallization. Tlieso 
ciystailiiie deposit^ would be in laige 
iiiegular masses, as granite, the loelc 
ot pt unary lormatinn is ; and the fluid 
still continiiing to deposit matter by 
crystallizalion, this matter would 
ervstalJize on the sides of the iiins4e<< 
alre.-idy iiroduced. In the same way, 
the metallic veins have been idled bv 
ni.'ittei lindujg access to the elelts of 
the stiaia, and on stalliring, on the 
sides on which they w'ould lorm an 
inciustatioii, and diiTeienl kinds nf 
matter timling access, diileicnt kinds 
of ci)stalli/ation have taken place. 
ObieiiioiiH have been Tiiridc to the 
Neptunian theory fioni the appear- 
ance •> I \ ai ions ininei.ils, which, it is 
argued by Pliitonists or Vuleanidts, 
could not bax’e loiiiiod by 
Iiom walciv solution'-, and which hear 
the marks ot having been piuduced 
by tile. 'I'o these objections answ'ers 
aie given more or lcs-» satislactuiy. 
Ujion the whole, it may safely be as- 
serted, that to place taith on this, or 
any other tlieoiy, lequiies a great 
etfoit ot iinagiiiation, and a supposi- 
tion of cireiiinstaiices and causes, of 
which wo can have no adequate 
pi oof. Contemplations of this dc- 

sciiptiori open to our view grand and 
sublime views of the operations of 
nature on the chaotic mass of w'hich 
our world has been formed. The con- 
troversy has led to the accurate ex- 
ploiing of nature in the moniitainuus 
legions, where her sublimity and 
grandeur are more particularly mani- 
fested ; and has accoidingly much in- 
creased the boundaiy of human know- 
ledge. MaiiyAhings may be admitted 
as true, others as probable ; but many 
difficulties still remain, which in tho 
present state of science it is im- 
possible to solve. — See Vulcanic 
Theory, 
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NEIITITM TINCTORUM, a iroe llip rompoiind in nilrie acid 

piim’in»r in IlindotKtaiij \\iiicli will till tln» nnkcl \\a^ cniiMMli'd into .in 
aliiird indiiro. :ii»ci.i.ttc , iUm omposcd tlii^* ii} nitiuto 

N Kl Vl'K AIjt/AT10\ When ariils ot Ic.'nl. .md t*v}'|. oi.it .1 Ihc Iniimi, 
and iilkuliis ;iit‘ coirili'iu'd '■n ,1-. to I net (imtc to di Mii-^r- lie tti('!i i>iii'!(’'l 
ciN'ct a I'hanpc in imcIi ollno'*: pio- ' "i •!'. ohol, wlo.'li d!«-‘M>.\cd onh Uie 

]i('itics, they aic -:i’.d to be iieii- ii.ti.iie ot ni. kf I. 'I he a! o'ml ncin^; 

tralwed. dei infed and e\ 'pui.Lled, he le-di^- 

is a inel.il of ^ri<>af liaid- ‘•olved f.e inh.iie in .ind jni* 

ncsK, (ij ;i iiiiiloriM ti‘\tiiie, .tnd ot a cipit.ttei! I)\ ‘ potash 'I'in- pi ei i| ii it.*, 

colour betwi'cn -.iImt and tili . \ci\ « e!l WiInIh i' .m.l lined, he i edr> c.' in 

diftn nit to be |iuiilied, and tii.i^riet- a eiini'ile lined viiUi l.mni 

ieaj. It e\en ai «|Uiri>'. pol.iii'f liy tlie bl.u-k, aii.l lom.d it to l.i- jeileilly 
toneli. ft H iii.illea 'ib'j bo! >i cold and inaL'inTie, bnt tlii'> |>io|eil\ \\a>.(!e 
led-liot, and ii scaii'clj n.oie tiisitdc -tio\ed aji.iiii Iin :i>]o’. .i.t; liie ini hil 
than iiian;.'anese. It« oxide-, wIk'ii anii .i -i.i.ul poilion hI .n-enie .il oy 
piiic, aie rediieible b\ .i -nthnei.t iii'^ it with » o, pi'i w ‘.iKi ii- lins pio 
beat witlimit. e(iiiibn't .Ide matter, .itd ; l eil\. Tbe -nli.iime .iiid iniiii.ilie 
it i- little iiiorp tainislied hv besiiliip i rteiiU li.ive littiL ..i lion 11.011 nieUel. 
In emit. Kt with .III Ilian \.1atin I, iffiUi, 'lb.* nitre .iiiii intio-niiin.itii' .ii e it., 
ainl diver. Its -peeifie fii.iviiy when nn \t .ippiojn i.ite Milvents. riit* iiiti n- 

e.i-t is : alien Uo eed, 8‘Gd<). '•olntioii is 01 .1 line ni .1-— {fieen ei,. 

iV'ickel I- eomii.only obl.iined tioni its loin, i'.i* l.on.ite ot iiola'li iMoas 
siilphni et. the knleiniekei <». tlie ti* 1- down ii’oiu it .i pale ii)iple-i:i(‘i>ii pie- 
in.iii'i, 111 wIiilIi it IS t'cnei .I'dv iiiived « ipitate, which, w hen w eM w ,> Insl and 
al-o with aisenie, n< n, ami itibalt. di is vei v liuld. Ore pail of iin*- 

Tli.*. I- til t j lasle h lo dt.ie otf tin* f.il jiives 2 bj;' of piei ip.I.ile, 

sulphur and aiseiiM , then mixed w illi K> h’l b bj e\po-nie to a white 

two pints ol black lliix, piit into ti he.d beenmes bl.ieki-li-y 1 \. b.nelv 

eriieihlc, enwied v.ltli mui.atc ot ie< hnini' to ,»i ecu, .iiel w onl\ 

>od.i, and heated in a fortte Ininaoe, Ijy loidinuirm the liie it is 

The mcl.il ['‘iis obtained, wbiili is icdneed. V. hen iiiiiJioni.i is added in 
'“till veil ii.ip' ii*, nni**! be iks-cdi ed in cxeess to a iiiHie -idiition ot iiii’!m> 1 ,,i 
dilute intiie a< el, and then e\apo- blue ]>ie< ipit.ite is jmninl, wldili 
1 .lied to dr vne-- , and .liter tin- pi o- ih.inife- to .1 |mii ,'Ie-i .'d ni a lev/ 

fc*- h.iq been ic])ei*lefl tliiec 01 lonr h"nr-, and is eomeited to an ap[le- 

liines, tin* iisidiMi.n ninst be dissolved }!ieen 1 »y an aei !. If the preeipit i?c* 
111 a ''o nli.iTi ot .nniiionia, piilcctiv irt.imits l Ini* tidoni, eoj jier is [oe- 
lier* liiMii ciii 1 on e .u’ld. Ileiii<r ap^ain n*iit. 'I'lieu* .'ll e li\ o o\i.U s i-t iiii'i.el 
< v.i|orateil to diiness, it now’ to be the I hiek aiul t!ie uiev 
M'ell iiii\( d w itii tw o 01 tiiiee ]iait- ol NICOTIX, .1 iieinliar piimiplein 
M.iek tlu\, .nid exposed to a violent tob.ai co. it 1- i oloiiile--, \ nkitih*, and 
liciit 111 a eineilde loi liak an l.oui or iioisoiiou-, with tlie peeuli.vr taste of 
iiioie. AeiordiiifT to Hieliter, the the plai-t, 

oxide is n.oie ea-ily leduei'd by NltJHINM, an o:e of Titaninin. 

inoisteiiiiiff with a little oil. Tlnii.iid NliilL t l.illkM, a mane loi.neilv 

a» vi cs to pour eblomli* of lime on j'^iveii to the lh>wei-,oi wlide oxide of 
the oxide of niekel, and shake tliein '/me, 

Mell lopctber betore the anmiunia is NITRATES, eonipounds ol intiio 
added ; as thus the oxides of eobalt at id with ine ^ .'iliii.ible li.is.i . 
and ii on, if pn sent, will Ik: so muob NITRM, the i diiiiiioo name oi l!ie 
saturated with oxvj?eii, as to lie iiiso- nilinte ol potash. It is known Iw the 
Inble in the amiMoriri, and iui'se-| nanic <»1 sjiljietie, ;ind is lonml i.'.idy 
quently may be sepaiated. Al. <’be- Imruedinlbe East Indies, in Sp.iin, 
iicMx obseivcd, that a vow small in tb.e kim^tlom of N.ijles, :,ri(l el-e- 
ptntioii oi arsenic preventsi nickel wbeie, in ei)iisMler„ble i|irin1itie- , 
Ironi heiUff elfeoled by the magnet, bnt nitrate of Imn* is still more 
Jliebter fonrid the same. When it 1- abnndunt. Fiir Hit gre.iter pint of 
not attraetible, therefore, we may be tbe iiitiate made use of, is piodnced 
pretty covlain that this is present. To by a eonibiiiatiori ol eireiuiistaTn .-s 
sepal ate the aiseiuc, iM, C'lieiievix which tend to compose and condeine 
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nltiic aoifl. Tlii*; arid apppaT*? to I’c 
|iio»l«i i*»l III all hiluatioiis where ani- 
liial iii.iliL'is aie i'oiiipletoly doeoui- 
posed willi acaovs iil an, ami of pro- 
j>er siil)=l!iii»L's wilh whicli it ran 
u'lulilv roiiilnno tutiuiuN lieqiUMiih 
tii)l(l(‘n l«> Liiitli' .iinl iniinoiriKiTril 
with tin* ir cxci rnii’iit', ni iho walls 
nf iiil'i.il'ited plan's wheie piiliid 
animal vapoiiib uliouiul, such as 
sl.iiijrldor-lmiisi-s, drams, oi Hie like, 
alluul nitif liy long evpusiire t'* llie 
air. Air iK-ial iiitie lads aie made 
1»> an ntleidiMri to the eii cuiiislaiiees 
jrj wlm-li this salt, is piu'liued hy iia- 
Liiie. |)i y dill-lies are dii^, ami eo- 
vcied with sheds, open ,'t tin* sides, 
to keep iilf the ram these aie liiied 
With animal suits* .iiiees, su<-h .is 
diiii;]f, nr olhei exeremeiits, uiththe 
rein.' ms of veiretahles, .iml old iiioi- 
tai, or otliei loose e.ileareous e.nlh ; 
tins snlist.ince heiiif.'' louiul to he the 
best and most eonvenienl ncejtaele 
for the and to conihme with. On.i- 
Moiial w iternijr, and lnimn,<c up lumi 
time to time, aie neeessan, to .leee- 
leiale. Hie pioeess and iiieie<it.o tin* 
sill face, to wliieli the air may appn , 
hut too iimeli moistiiie is hiiiHul. 
>Vlu*n aeeitam poitioii nl iiitiale is 
foimed, the pioeos-. appiais l»t »*o on 
niou* 4|iJi« l.ly : Imt a i ei turn qiiantiU 
kitops It .ilLo^i'Hu'i , and altci tins (,es- 
mitioii the imiteii.ils will yfo on to liii- 
nish inoie, if wIi.U ij loimed he e\- 
Iraeted hy li.xlvialmn. Alter a su.*- 
ri's'ii-n oi III my montljs, moie or 
les., ,i<'(*oidiiif; to Hie nwi’afreinenl of 
llie o|..': .itioii, m whieli Hu* .letion ol 
a reijiil.ii nnu'iit ol ii.'sli ali is ol 
the impoit.Miee, iiitie Is hnin-l 

i:; the mass. If the hed.s eoiitaiiiod 
iimeh veifet.ilile ni.'ll.v, a eens.iieiahli* 
]ioitiim of the iiiti oils salt will !-e roiii- 
looii sall|j'’lie; l>ut ii otheiwise, tin- 
a< id will, hn the ii.o t pait, he eom- 
hined with the eale, neons eaiih. It 
eonsists of fivfi aci'l + ••‘ho pota*.h. 
'J'o I'xti.ict the s;n!pj-i,(' iroin the 
mass ol e.ntl.y mailei , a nnmhei ol 
I»iiri’:e casks air piepaied, with a 
enek at Ihe holtoin ol each, and a 
qunrititv ol stia-.i within, to piexeiit 
its hein/j- slopped np. Iiilo lhe*e tin* 
in.dter is put, to'^ 'Mu-i \\i»h A\ood- 
Ash-'s, eii'iei sli«'\vei! at tt p, oi ''ir'led 
dnriuf; Hie hlliin; J•i|lIlmK water is 
then pome I on, .,i.d sij|h*red t.i stand 
foi some time , attei w Im-li it i^^ draw ii 
)ir, and other water added in the 


sarno manner, lon^ nq any lalind 
loatteJ can be thus extraited. The 
weak hraie i*> heated, and passed 
throuifh other tubs, until it heeoine.1 
of ciiiiiiidei.Llile slrenj;tli It is then 
earned to the hoilei, and eontaiiis 
iiitie and othei i-.ilts, the liiiei of 
w'hieh is eoiunion uilm.ii) salt, and 
souietiiiies niiin.ate ol nnr>nesia. ft 
IS the pio]ieitv nl riitie to h,- niin-h 
more solnhle m hot Ihaii told watei ; 
hut eoiiiinon sail is \ei\ neailv as so~ 
liilde ift t'old as in hot watei. M hen- 
e\er, theieloie, tlie c\ apoi .itioii is 
earned hv hoilinif to a i-eil.iin point, 
iniiel) of the loninion s lU will lall to 
tl,'* h-ittoni, ior unul ol watei to hold 
it III solution, IhuiiKh the nitiewill 
lein.iin sii^j,(Mided h\ \iitue ol l.liu 
heat, 'file eoiinnon s'llt thus sep'ira- 
l.-tl IS l.iKen out ^^llll a |iei liii ated 
l.iiile, .iiid a small i|iiiiril ity of the tliiid 
IS Tooled trom time to time, lliat its 
I oiieenti atioii imA' h'* known h% the 
nit.e wiiieii IT) slalli.es in it. When 
the lliml Is -iiiliii lenllx exapmated, it 
I tt'Kcii out and i ooled, and iiieat 
pait ol till* nilie -ep.uales in iijs. 
tal', V. l.ile lh>‘ 1 eiiiai .in;' lonmioii 
s.ij| iimtiimis ills olveil, ht‘i‘.ai.so 
etpialiv ‘oliiide in cold amt hot water, 
t^nhh -'luent e\.ipm.ition oi the lest- 
diie will separate mure nitie in Hu* 
same ni.uiiiei. Ity th.e t-n|jf;<esljoii of 
l.avoisiei, a niin !i siinph r pi mi was 
adopted, ie<liiniur the einde ii.tic to 
powdei, and w.i'-timp, it, (wno w-ilh 
watei ” !us mhi-, w Imh is ealled 
ii'i-* ol the liisl hoiliiiti, n'n'.(.ias 
some ••oiniiion s.ili, lioia uhieli it niay 
he puiiued hy solutini. m a 
qii unity ol wolei, and suhsecjneiit 
eia, oi,il|on ; toi the eiyslals thus 
ot'tameil are iimeh less eoni.iminated 
witn eonninni s.ilt than hetiue, he> 

I aiise Hie i.ioponnin ol waici is so 
iimili l.ii«er, with lespeet to tin* 
sm.ilj qiiantity eontaiiied hy the nitre, 
that vei> lilth* ui il will iiystillize. 
i'or iiu-e puino«0', the solution ainl 
riy-t.illi/ulioii ut nilie aie lepeateil 
looi times 'I’lie eiy Hils ol nitie aie 
usually of the form ot M\-snled flat- 
tened prisms, willi diedia] siuniiiits. 
Its taste iH pencil. iiiiu' ; Imt the eold 
pnniueed In tdaiiiii' tin* sail to dis- 
iol\e in the imiiilli is -m h .is to pie- 
'■oiiiii..’te ovei tlie i enl fast e at fii-'t. 
t*'eM’ii i.iMa ol watei di -jolve two of 
mile, at the ternpei atiiie ot sixty de- 
grees ; hut boiling w ater dissolves its 
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own woJfflit. One hunjrfd paits of 
alcoholi At a lieat of 17(3 dcgit'OH, dis- 
t-ohc <mly 2*}). On liPim,' rxpu'si'd to 
a ffpntle heat, nitiv Ihm's and in this 
iit xtf' hoirif' poiiii'd into nunti'ls, so :t'> 
lt» loiiii little iiiiiml ralvOs, oi h.ilN, it 
i'l pfillfd ml pri'mflu, oi vn/stal tut- 
vcrnl. 'I’lns at h'.ist n tin* w.iy in 
wliioh thi-% salt is now u^na^y pri*- 
partMl, eoiiloiiii.ilily to the diiertiont 
ol JtiK'rlMiiM'. tlioui'li in most dispiMi- , 
satorios a iwonty-louitli part oi sul- I 
phur was diM'cU'd to be de flan rated I 
on the nitif bcloie it oa-- pomcd out. | 
This salt should not hi- lelt on the I 
llie .liter it Ini'. Oilti'ied into liisioii. | 
othoMMsi* it will 1)1* . onviTU'd into a 
liitiate ol iiiitfisii. Jl till* heal he iii- 
oivas.'il to H'lliic--, the ac id itM It is 
d(*rompo>i‘d, .nid .i i oiis]i|i‘i a|i1(> quail- 
til) ol toh'r.ilfJ) j uri* oxyjjoii g.is i> 
e\ol\t‘<l, -in 1 M'liro h) mtioijcn. This 
if.ilt jioiwiii'lly looiiiotcs the eoniiais- 
lion ol iji.'l.iinmahli* suhsieiices. Two 
Ol nails inixeu Willi one ol ohai- 

umI, ,iiiiL -ot on tue, Imiii lapidly; 
a^ ite and e.i'homc acid pas an* jfneii 
out and a siaali portion of (he l.itfei is 
i<*l,iine(t h) the alk.iliiit* residuiiui, 
wlii.’h was 'loi.ncilj e.iiled el,^s<us ol 
mill*. "I'lnee puts ot nitie.'two ol 
*>uIh .iilionalo ol pllta!^l^ aiul one ol 
sn.piioij niixed tonethoi in a wniin 
1 loiL.ii tin 111 tin.* lulniinatiii? powder ; 
a * 1 ) 1 . *11 iiii.ditil) ol \i liu'h, laid on a 
fiii‘-s|iovel, imd held o^eI■ the liietill 
it he Jills to melt, expltifles with :i 
loud sli-np noise 31ixed m - tli suj. 
phui ,ind cli.iMoai, it toiiiis giin- 
jiow.lei.— See <iu/i 2 iOir/lei\ Three 
prills of iiiiie, one ol sulphur, and 
one ot hue saw-dii-t Mell mixed, eoii- 
Btitnte what i- eailed the powder of 
lii'iioii. ll a hit ol base eopper he 
folded up and roveied w.lli this pi.w- 
dei III a w.i’nnt shell, and the powdei 
he set on hie with a lighted jiaper, it 
Will detonate i.ipidly, and luse the 
inotal into a globule .if i^ulphuret, 

V. iihoiic liuining llic shell. II lutiate 
»l potash he heated in a retoit, with 
halt its weight ol solid pho-phurU* or 
horacic acid, as soon as this arid be- 
gins to eiitor into tiision, it eomliines 
with the potash, and the iiitru* arid is 
expelled, aecooip'inied xvith a small 
poitmn ot oxygen gas and nitric ox- 
ide. Sile.x, aliiiiiina, and barytes de- 
conifo-c this salt in a high tempeia- 
ture, by uniting with its base. The 
aluiniim will c^cct this c^en after it 
4?l 


has been made into pottery. The uses 
ol nitre are \urious. iiesulc those al- 
ready indicated, it enters into the 
i‘i>inpo;ition ol duxes, and is exleii- 
s!\e.y employed m met.ilUirgy ; it 
selves to promote the cuii:bii*<( ion of 
siilpliiir in lain ir* atm g acid; it is 

used in the ait ol d)iiig: it is added 
to ooiiiuion -alt lot preset viiig meat, 
to whii'b ll gives .i led Jiue , it is an 
iiigiedie'it ill some tiigoiihc unxturet*, 
and it IS presiT'bed In niodieine as 
cooliiig, febiifnge, and dinietic ; and 
*‘01110 li.ivL* lecoiiiiiiended it inix.'d 
Hifli vinegai, .as a veiy pcwerlul le- 
nied) lor tlie sea seinvy. 

NITRIC ACID. The two pvinei • 
pal constituent parts of onr atinos- 
pheie, when in ceitain propoTrii'n>-, 
aie cApabie, under p.artieular eirciim- 
'-tuiice-, ot combining chemically into 
one ot the most pow'eitul .leids — the 
mtrie it these gases he mixed iii a 
pro|.er piopoition in a gl.iss tube 
about a line in diametei, over niereii- 
ly, and a seilcs ot elerlric shocks bo 
pas«-ed tl.iongli tbein lor *<oiue boms, 
they w'lH lorni mine acid ; or if a so- 
lution ot potash be piesoiit with tbeiii, 
nitrate ol potasli wiii be obtained. 
Tlic lonstitnlion ol this acid may be, 
luither picveil, analylically, by dii- 
vmg it tbiougb .i red-bot puieelaiii 
lube, as tlius it will be decoiiniosed 
into oxygen and nitrogen gases. Foi 
a!i practical pin poses, however, tin* 
iiitiie and is obtained lioni Jii- 
ti.ueof potash, lioin wliirh it is ex- 
pelled liy snl]iliuiic acid. Tbiee parts 
of pure iiiti.ire ol potash, eoaisely 
powdered, aie to be put into a gla.ss 
letori, w’ltli two ol strong snlpbiiric 
and. This iimst be cantioii-ly adilcd, 
taking <aic to avoid the fumes that 
iiiise. Join to tb:* retoit a liibiilatcil 
retell or of large capacity, with aii 
adopter intei posed, and lute the juiie- 
tuie:. with glazier's putty. In the tu- 
bulure lix a glass tube, tevinnating in 
another large receiver, in which is a 
small quantity of water ; and it you 
wish to collect tlic gaseous products, 
let a bent glass tube Iroin tins recei- 
ver communicate with a pneumatic 
trough. Apply he.il to the receiver 
by means of a sand-bath. The lirbt 
piodiiec that p.xssfs into the receiver 
IS generally red and turning, but tlie 
appearanres gi'.-idnally diniinisb, till 
the acid eonn*s over ]iale, and even 
culouilcau, if the iQHterlaU Ubcd were 
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rloan. After this it afrain becomes 
move and moio red and furninKj till 
tlie Olid q 1 the ri| oration; and the 
wliolo nnnf^led toaetiiei will ho ol a 
yellow or orange colour. In the lai^o 
wavi and tor the pinpo«'’M ol the arts, 
ontromely Ihii k cast !ion oroaithoii 
lotoits are employed, to which an 
oarihon head is mlaptcd, and roiinoc- 
led with a lanKO ot pio])er rondoii- 
sors. 'rho >'tr(*ii{;th of the acid too is 
varied, by putting* more or less watci 
in the rocei\rrs. The nitric acid thus 
made gonoially contains sulphiiiic 
acid, and also iiiuiiatic, lioin tiie iiii- 
piiiily ol the nitiale enlplo^ed. It the 
ioiuicr, a solution ot iiitiato of ha- 
rytes will occasion awhile piccipitate ; 
it tiiP latter, nitrate ol silvci nill len- 
der it niilkv. The snlplnnic acid may 
be sep.li ated liy a second (li*l.illation 
from veiy piiie mtie, o«jual m weight 
to an cightli ol that oiiiriiiitlly empl ly- 
ed , or by ]ir('cipitating with lutiate 
ot haiyte.s, dec.intnig the eleai liiiuid, 
and disiiliiiig it. The inuiiattt acid 
maybe scpaiated l)> pioceeding in 
the frame wav w'lth iiitiate ot silver, 
ui w'ilh Iitliiirire, deeanting the eleai 
liquoi, and le-distilling It, leaving an 
eighth or tenth p.ait iii the rotoit. The 
ai id for the l.ist pioc(s>, simnlil lie 
eoiideieeii as inneh as possible, and 
(he s e-dis(iH.iti('ii eoiidinrcd \eiv 
•■lowlv- and il it be stot>ped v\lieii 
halt IS emne o\ei, be,.nti(iii eiv’st.ils of 
ninriate «ii Usvd wrl hi' ol t.iiiied on 
eooliii ; the K'ln.iiiider, it litlmige he 
used, as *11. S(cMri<*!ici in!oiii,s us; 
■who .il'ij .idd*. t'li.it the vessels should 
he iii.ide to (it light, by giinding, as 
any lute i% liable to containniate the 
product. As this acid si ill holds lu 
solution more oi h's-- ntMins ga.-, it is 
not ill l,i( t iiiti ic acid, but a Kind ot 
iiilroii* ; il IS ibereloie uecessaiy to 
joiT it ll'.fo .1 ictoft, 1<* wbuh .1 iccei- 
vei i- aiMed, tbc two \ camels not be- 
ing lilted, .ind to .ipply a very geiitlo 
heat, tor “-eveial houis, eliaiiging the 
receiver as soon as it is tilled with red 
vapours. The r'trous gas will thus 
be expelled, and the nitric acid will 
remain in the relort as limpid and co- 
lourless as watei. It shoiihl be kept 
ill a bottle secluded tioui the light, 
fitherwise it will lose pari of its oxy- 
gen. What remains in the letoit is 
a bisulphdte of pot. ash, fiom which the 
■uperfluoub acid may be expelled by a 
pretty Bti'ong heati ani^the residuum 
425 


being dissolved and rrystallired, will 
be sulpliate of pot.i«1i. As inirio acid 
III H fluid stale 1“ alwavs mixed with 
watci, different attempts have been 
made to ascertain its strength, or tho 
quantity of real aenl eonlairied in it. 
Mr, Kirwan siijiposed, that the nitrate 
of soda eontiiined the piiie .leul uiidi- 
lutcd with water, and thus ealcnlaled 
its stieiii’lh fioni the quantity r(‘(|iii- 
site to «aliii!«te a given | oitioii ot so- 
da iSirll. Uavy more reeciitly took 
the amd in the form of g.is as tho 
«tandaifi, and tound hows much ot thix 
is rontaiiicd in an acid of a given 
specihr giavity iii the liquid state. 
The intiic acid is of considerable use 
in the .iits. It is employed fur etching 
on copper ; as a solvent of tin to form 
with that metal a mordant for some 
ol the finest dyes ; in metallurgy ami 
assaying; in vaiimis iheinical pro- 
cesses, on aecoiiiil ol the facility vvitli 
which it paits with oxygen and dis.. 
solves inetaU ; in medicine as a tmiica 
and as a subslitule lor mercurial p’-e- 
paratioiis in sypbilis ami alTerlions of 
tlie liver ; as also in toiui ot vapour, 
to de.stioy contagion. For tbe pur- 
poses, of the arts it is commonly used 
III a diluted state, and contaminated 
with (he sulphuric and nuinatir acids, 
(»y the name ol aiiualortis. This is 
genenilSy piep.ired by mixing com- 
iiioii nitie with >an equal weight of 
'-ulph.ite ol non, and hall its weight 
of the same sulphate calcined, and 
distilling tlic inixtiJie ; or by mixing’ 
iiilie with luiic its weight of dry 
(Mtwdeied cl.iy, and di'^tilliiig in a re- 
veilieratory (uiiiare. Two kinds are 
found in tbe shops, one railed double 
aqu ifoiti'-, which is about half the 
siicnglb of iiitiii; acid, the other sim- 
ply aquafortis, vvhioli is hilf the 
stieiigtli of the double. A compound 
made by mixing two parts of the ni- 
tric acid’ with one of muriatic, kiiow'a 
foruicily by the name of .aqua regba, 
and now by that of iiitru-niijri.ati(: 
acid, has the propel ty of dissolving 
gold and platinu. On mixing the two 
acids heat is given out, an effervos- 
cciicc takes place, and the niixtur# 
acquires an orange colour. This Is 
likewise made by addiilg gradually to 
an ounce of powdered muriate of 
ammonia, four ounces of double aqua- 
fortis. and keeping the niixtui e in a 
sand-heat till the salt is dissolved, ta- 
king care to avoid the^fumes, at tb« 
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TO «ol 1)0 loft nrjion ; or bv dis- 

tiilni'T lilt) n* firiil willi .111 0 )|ii!il 'xoijrhl^ 
01 KilliiM' iiK'iP, (il r(ii)>i)iiui '>•1*1 'file 
! 4 "iM floes in>l i'cm'i/c pt'M 
aiifl I'l.'it'Miini, ImU iiifuiv fSM'vof. 
tlieir iliimi'i**. 'I lie 

inlKito ol ll:^r^Ves, nln'ii ]iiiiefli\ 
]nie, is ill ic^nl.ii oilneili il fiysijjM, 
tli(iir;li it is soiiiOi iiiM's iiltatiioil in 
sluitjii" •('.ilex. Ir niay In* (to- 
pate.l liy uiiitiii.r haivle- <!lleetl^ 
Ti'jth niliir jn'iil, tn liv dec oinpusn.p' 
tlic' c'.'ii licjii.ito rn xnlpliuret i*f 1 'aiytoh 
AMtli tliii .li’iil. ICvpnseil 1 -o.it il 

cleiTOint.’ile iinil ,it Ic ir t'l OS oiif I 

its Hc'id wiiich IS <!ei (uiMice-eil ; biit il 
lliO lieat tie iii;:e(l ti e lei, l!io I’Jixto- | 
is .i|il 111 \iliil\ Mill' ilie (.Mt'i of He 
t‘nicili'“. It IS st III 1*2 pint.. o| 

mill, riid :} or I oi lioiiii)' viMt<i If 
is sfinl t(i c’M'l III soviK* i,'iii« I ,il w It- 
feis (I e<i: - - I I fi* 7 e aenl -f* 

oi " I'.ise N'tiu'e oi’slii)* t,an may 

I'f* i'Mt.iim d iM file snn.'' 1 •.•rutei ;«s 
tli.it oi I'tii'tes, witli « 1 < ‘ apvoes 

in tiif ‘]i |e III ,ls f) sf.il'. .» 1(1 niosf 
of its iMcpfitic" It is no > '1 tiioro SCI. 
Iul'i< liiwcMr, ieij(ijiin,ir hut loui ») 

till' II n!s III u ,iiei , ( ( (iirl,:,«; to \ sm- 
‘Hn II ,11,11 (II II «',|ii;il \v( Ji'lit ne- 
to’il'i'i' lo r»li Jl *im T'o.l lift 
lei di- ii>\es . .Il'- t\* ice as I U(h as 
me', Ai'i’i'i! 1 m ti*,( \Mck (*1 a ean- 
(lle I'l iiM.^d fii 1 i.rtiii'f .i 1 <*ol,o], It 
/i.\< 'i dec [' • <! e, .1(1111 to til' fame 
O'liijs !('(•(, Ml 1 ‘ I'l.iv 1. 1* Useful, I'ei- 

' ' 1 , 1.1 11 (’ e 1 1 f I pM'ifc ( !i!m Ni- 
t.,(t( (j I,,r.(, il,,> r lit .11 eoiis 11 f rc* o] 
('li'i't 11 dels |,I (iiiii- in lh(‘ l> c It.l1 

Cl! old I I'lli'mi'f', j'Pli clil,’!’} t'-o (• 
II, 'I l•.•\(‘ 1 e, *1 iiiiirti I \|'o-c*(l to .'iiii- 
in.il ffilciM oi ii(i'*>s(s i.i whiili 
:i/(’.fi‘ ss,i iv.'c. lliree it al’Oiuiils 
iniiHie lids, (li-sei iccl ii i.on 

tie.ilMij ( tin* ,iiti . <(* cd lota'll. It 
inav iil-o II ’ pe|i'i.(l aitilic 1 iVi-, , |ii 
I'diiM!'' dilide mil le Olid «>n e.ii’nn- 
at'- (d r'lne. If tl.e solid on Ii • 1 o ,0(l 
doll, I to ri ' 'inn eeiisisto’ce, .ni,i’ e\- 

I'li-ed 111 !i (■(!(, 1 id'ic , It oiV'lal’e/es 

ri li'M'f I'j is|iis, I - ( i.d lii'i; I III dies of 

I'C'i'idfs di, ( 1 I'lom a reetrv 

't'lii se .,11' lulile, .leeii; dniL* to I»on- 
IV, M. nil ec|r{il «e (-■lit of I'oilin wa- 
ter, JUKI tn '00 tin'll wcorlit of re, il ; 
Siooii delifjiiesfO oil c'\r'osnre to tin* 
air, and an* doeomiiosed at a ii*tl I 
I'ral. |■(*llVPV()\ ^av* , tliat ri*Id ivater 
fUs-olies tniir I .flies its Tveifriil, and 
tiiAt its ciwn natirof «*ry'=talli*alion 
i# sufneieiit to disjiolve it at a boiling 


I boat. Tt is l.kou'ifip soIuMo in less 
lli.ii* Its Mi'll. Id III .ileoliol liy ova- 
poiatiin' tin* .uiiipoii.s noli. lion to rlrv- 
iiess, eciiitiniiiii," ll'.c* lic.it till tlio in- 
ti.ile fuses, ke'*iiiiii'' iL 111 tins s*„|e 
liM* Cl* ten niimitet-, .ii’d lliee roniii.jf 
il into an non iiot inevnn. :> lienlecl, 
no oMaiii IJ.ii-hvin's ]'1ios|,|icm .'S. 
This, wincli ,s I't'ilcais mole j»o- 
(•eilx iiiti.iti el I'lre, liPiti^t I'HiL.ii 
lo pieces, .end kept in a p'li.tl < io*tIy 

•'to)i| ed Mill ,i beanl'iiil M l.ite 

lialit ill ihi* d.iik, after li'iMiitt Iiecn 
cxi»o«eil some tinic ti. tin* i.iNs ni I lie 
*-1111 t pie* ent, no nsi* )•' lii.-ldc of 

tl ,s ►.ill. e\e..| I |oi (.iMiifJ ‘dll.c* fl 

llicjiasps li\ ntl . aet.im llicii inonlmc , 
leit it niiffl't lie eniploxed ii'.stcad (d 
tlic iiitiate or ]*(d.isl) loi inaiiiil.Kliii- 
in;? :ic|iMUotis Die niti.iU* of .iniiiio- 
ina pcisses-es I he proprilv i>l explocl- 
n'i!, ai.tl Itein^ tot.illi dnmnii'osi'd, ;.t 
tin* teini>c>'.ctniC> ot <i<'n cien , w 'lence 
it J'CijiuhhI the name ol T!il"i:n llain- 
niaiis. The readiest inndp ol piep,ii- 
n’PT by adfiin;? < ,ii I'ldi.ite ol ani- 

1110111:1 to diiiite nitne .n’id till h.'iliiia- 
t toil takes pl.it (*. Il ti ts srliiticiiil'e 
, e\.ip(»iate*l in a h-'af I.elMeen 
j and deg.i •md the c \ .1, oi .'f.- n not 
'e.iiiied too lai, it eivt.ill /es m hex- 
.irdi.cl |,n!!.n.s te. rmnatii.d in \eiv 
an.te ppaniids ; it I he boat i.-i* to 
21 ' 2 «!i."', d Mill ahoiil, im loolini;, 
b ne- billons ►nkx en'-taN ■ j| the c \a 
|oi.iti(*ii be e.il J ii*,l '■o tn" i's loi tin* 
-.'iM to conci'te innnedi.iti ly on a 
t-'lass red by coolinp, it will l(*nn a 
roiiipait ns.ns. Aifo’din;? It. So i). 
F>.'ixv. Iliesi* djili‘1 l.id li(*,e liiiiie.nli 
oTlici, exeept in tin- w.itei thex emi- 
tmn, tlieir coinionenl ]-.i%i l.eini' -ib 
lolloM ► ; — 


water 


rni.la'iis .unino- 
oi at id Ilia 

I’l isiiiat le, l!-e t 1 1 

i ibimis, 7 Ib'-'l b’:.‘ 

(’oiii]*:'r(, 7‘!'o 11*'-'' .'■■7 

All these arc* (oinjdeleh ('elKinesrent 
I lit tlic\ ditini a l.llle >11 s,.lij|i|,,ly 
•Mi-idiol .it 17l> d('g diss(,l\i'u ro'iiix 
bO'O ol its own Meieht. When dm d 
aa iiuieh .,s J ossilde Millu'iit deeoiii- 
(■osiJion, il ec ns'sfs ol fi'vC rie d •4* 
.amnn nia, I'l'-ff wale r. The eliief 
Use of tliis salt is for .'iflordiii;? ni-rons 
oxide cm being dee< oipoM-cl liy beat. 
NiH.ile of mapni'sj.i, iinej!e«i:iii niiie, 
ej vslallizes in lonr-sidcd ibon.boidal 
piisnis, Mitli oblbtiu* IT timiented 
KutnrnitSi and soineti'Mfs in lunvb’8 of 
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sm'ill Tts tastr is liittor, ind ic«m])0«ci\ Vy firo, vr*n' rolii])le in wa- 

vr' y '•iiiirjir li> lli.it of n.'i.i atr of h;in‘, I t«'r, ami tl'rrn|ui'«t (»nr. It m.iy !»• 
Ir-N imiiiri'iif. It is iiisililo, .mil pieparcd by ilissitUinfr zircniio in 
(In iifi.ii ^i\ iii>r out li. st siioiiv iiitiic .’inil . bur, iikc tlio pic- 

!i lilllc o\^^r■ 11 (»■.!.-, 1 1 ll'll iuliou '4 .ix- I'ciliiifT '•pocics, llw .1. i l IS .i]\\a_,s in 
I'll*, .indlasth, iMfiii’ ru'id. It ildi- cm'Oss. Nlij.itc ol \tlia uiiiy be prc- 
(piesi'cs ilnnh. It i‘ -nluble in .m paml in a similar iii.ii.iu’i. It- t.asti* 
eijii.il i.ci"lit Ilf i‘"M i\ itei and m js ^v.eofisb .ami a«lim^'(M’ 1 . It is 
but lilile iiioi ' bill, so that u is stariclyto be oitt.imcil iii .crystals ; 
si‘.iire!y I IN -fall /sble Init bv spun- and il it be o\npi bv too stiou^ 

faiii'oiis e':'pi.i itu-ii. '1 he two pie- .i be.it, I Ik* salt bi I’unie** suit like ho- 
cedinr '-jieiii*- :n e eapable of romlun- nev, and on roolnig, connetes into a 
iiii; inlo :• sail, .m rmniioni.ien- stoiiv f lass. 

)im:wii‘'I.i'i iiiii.'le, eit’ .'i bj iiiiiti>i^ NITlvlC ACIP F>. 

tlie tv. o 111 Mliilnm, 111 by a paitial 1 If the peroxide i»l bai iii ii obtameil by 
ih'i uiii|ie-.ition (it (’ll lii'i bv iiieai.s ol J •aliii.itiii;; bantes Mi'b ox’vi’Cii, be 
t be I'.isi* (il tbe (itiiei Tins is s'ljfhtK ; nioi..ieiied, it amII l.ill to powder, 
iullaininable when ‘iiddeiilj lic.ited Dissolvo tins powder in se \ cm or eifilit, 
and b) a lower be.'.t is oei omi osed, t.nirs its neifflit, bv dilute niti mis .leid 
pnii'ir (Hit (ix\ ''111, a 7 i*le, mnie water 1 |ioiiie.l |■ 1 adll.lll'^ iijmii it, the .soliitmii 
Ilian it coiit lined, nil oils o'fide and will be iieiiti al and w ill Inn e no 
iiiliie lu'i'l I’iie rcMdoiim is pure lion on fnimoleor liiniieiic. Jl to 
iii‘itf'.es,,i. It i-- dei-osed to a*tiaet Ibis snluiion sulphiii ie’ acid be added, 
nnmlini* iimn Ibe .nr, but is iniieb tbe ..nlphnU* nl barites m ]irerii>i- 
h's- (!(>ln|ueseont than either ot tbe tat«'d and the luinid is nieiely waiter 
sill- tiiiit (.onipO'-e it, and te.iuires Ii bobiinjr in solntion o\v«reiii/ed nitric 
li.iits ol wat'M at (’d de^^ to dis-olse aiel, wliidi is colnurle-s, and i esem- 
it. H(iilinf.f w .ltd i.’kes cp iimk*, so lies in all its pioi eilies, niti le acid, 
tli.d it w’lll cust.ihize hv etioliiiK. It beiin: heated, it will p;i\e cut its 
( (ii’si-t- ()j 7 S ii.irts of iiitr.ite ot ni.ij^- SOI p**! abend an*^ ow'icii Ii a tube 
nc'i.i, niid 'I'l o| niti.ite ol n'nuioni.a, eontainintr osi'le nl silver, be i.bimi-ed 
Ki mil tl.e .lrllvll^ oM lie iiilrie aeid .Is info a solntion of ow .'ei.ired ni- 
a soheiit (il e.iilbs in aiiah / itaiii, trite ol pot.isli, tbe nw/^reii will be (li<- 
thenHi.ile ol ffliicinc is beltei ktiiw.’ii eli.n^ed botli limntbe sil\(>r iindsolii- 
tli, 111 anv otliei ol Ibe s lit- of tills new tion; jure sihei will bo tbe resi.b, 
eaitli. Its |onn is eitbci pi.lvei ult el, .tnd tin* Inpioi wdl be loeielj .i s(du- 
oi .1 teii.ii'i' i.s 01 (liniile nia--. Il- (ion ol eitiate ol I'ot sb. Il ilv'r in 
t.isfc 1- al iP't s .ci'b.n me, and attei- rilinrs be pot into a -oliitinii ol oxy- 
w'.iid 'is| rimreiil. Il eiows soft bv feni/od n'li ‘le ot jK’t.es m iiniiiate 
(■v;osiii(* t‘) h(' i 1 . sin n iiichs, its acid of pofa s, ow/ren i-, di-«‘n'(.i.fcd 
i- I'lM oe'posed into os\ pen and azote, .nnl Ibe sihti leoi'inis imatMckeii. 
and its base flmic i*? I 'll Iichni I. It C’opiei, bi-nio.Ii, le.id, am' il.il'iiuni 
i M'i> -ohilde en I \ ei y delejue-ceiit. Ill rjjs I, •^e tiie *^..inc ellVi t a.i 1 .n i* 
jN.fi.i*'', or lat'ier sni'ei-inti .ite, oi not oxb 1 i'/.*d : iion .ind ziie .tl* ox- 
a'lM'iiii.i I n l.iM'Z 's, tiio.ich with ilil’ nlized. This :ir d d sMd\c- tlie iie- 
li-u!t\, ill linn, *o", pi. .-Me Ibik-'- rexiilcs of le.el .led iii.'iii .\ncse, w Inch 
Ir is ol an an-lcre .ind .n id taste, .ind ji-ilnc n id win not. Tbe-e jn'i oxides 
le'bb'os bine icpitibl'* cob.u''.,. Jl wiM ib'conipose oxjrnti.itcs of iion 
in.iY be loiiiieil b> (lissohni'.r In dihit- ami zim-. 

e ! i.itne .ii'id, w'itb the as-i-'aneo ol NrriL*HJT]>J elso called ezote, is 
beat, Il call pi ei’ipitaled iibiinim, well subsl.aneo \J:n b (\i-'s m f’rcat 
washed but ml diied. It is dcli.incs- Almiidanec, but is ne\«'i loiiml but in 
cent, and solnble ill vei y small pm- coinl 'ii.'tioii witli some otber body, 
tioii nl water. -Mcoliol dUs(d\es jts It is a pin.dpal component pait of 
own wei;ibt. It is ea-ily decomposed tbe air wlneb we iHe.ilbc, wliicb enii- 
bv lie.il, Nilr.ite ol xip'oiu* w'as li'-sl si-ts id 7^ I>«u”ts of nitio(;oii, and 22 
(lihcoiered by Klapiotb, and b.as ol oxv^ien. It is accorilmi,l*j lieie 
* bi*en exaii-incil by (iiiyton-Mor- uir.ted with i'X\f{en, .ml a eertain 
▼eaii and Vaunueliii. Il-- eiy-lals are poitiori of caloiic and liiibt. There 
simill, capillaiy, silky needle**. Its aic vaiious otber combinations of nl- 
Ubte is ashlufeiit. It is easily dc- trvj^cn and vthcr bodiesi of vvliith wc 
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Rtiall hprcaftor attempt to gfivc an ae- fcrent proportion!* of oxygen united 
«<iuiit. Tktf nitrogen and oxygen of with nitrogen produce compounds of 
the atmospheric air may be separated, rary diflerent properties. We have 
^o that we may have the nitrogen by aecii that 78 parts ol nitiogen and 
itseli, hut then' only in a state ot gas, 22 of oxygen, produce atmospheric 
and its properties arc very different air. The’ same quantity of nitrogen 
Irom IhofC of the atmospheric with twice as much of oxygen make 
an. The most convenient pro- 100 of nitrous oxide. The <^01110 qu an- 
re's for obtaining nitrogen gas, is tity of nitrogen and four times as 
to place in a large basin ot water a much oxygen make nitric oxide. Thu 
siiiallor basin, containing equal parts same quantity still ot nitrogen, and 
ol sulphur and iron tilings, made into eight times the quantity of oxygen, 
a pa«tc; and pldciug a larger glass make nitrous acid. Tlic 'same 
xe^sel or glass hell, with the mouth quantity of nitrogen, and ten times 
dowllwuld^, over this snuill basin in the quantity of oxygen, make ni- 
the water. The paste will soon ab- trie acid. ThuM, the only differ- 
sorb I hc‘ ox> gen enclosed ill the glass ence betw'ecn atmospheric air, so 
vessel, and m proportion as it does necessary to life, and nitric acid, 
.so, the pressure of the external air which would conode and destroy us 
will cause the water to rise until the if received internally, consists in this. 
ox\ gen being exhausted, aliout three- that the latter contains ten times as 
f<iurths ol the vessel will he left tilled much of oxygen as the former. Ni* 
with iiitritgen. Nitrogen gas will nut troiis oxide is n gas which is chicAy 
suppoit animal life. If a mouse or remarkablofor its intoxicating effects, 
lin'd were introduced into a nitrogen when inhaled, and at public lectures 
gas, ohtaii.ed in the manner pointed it affords much amusement to the 
out, death would instantly ensue. If spectators. It is obtained by distill- 
a hiid or mouse weie introduced tin- iiig the salt called nitinte of amino- 
der a glass vessel placed with the nia. Nitrous oxide and nitrous arid 
mouth downward, as already ])oiiitcd are not of inucli importance. Nitric 
out, gradually as the oxygon was acid we have noticed already. Ni- 
consumed the water would rise, and tiogcii coinhiues with chloiine. This 
the animal would soon pant hard, substance is dangerously explosive, 
and it not relieved, woiiM die. Ni- and must he carefully and cautiously 
trogen gas will not support coinbus- heated. It unites also with iodine, 
tioii. It IS an innolable rule in na- NITUOUS ACID. It was lorniorly 
tine, that when' animal life will not called fiiiriiiig nitroii.s acid. It np- 
he sup]iorted. iieilhcr will combiis- pears to lorin a distinct genus of salts 
lion, and vice vor.sa. A taper intro- that may he termed nitiites. Itut 
ilut'od into a vessel containing nitro- these cannot I'e made by a direct 
gen gas will instantly he extinguished, union ot their eomponent parts, being 
it a taper he introduced nnoer a ohtainalilc only by exposing a nitrate 
glass vessel, as in the preceding ex- to a high temperature, w'liich expels 
peiiinenr, it will soon exhaust great a portion of its oxygen in the state 
part of the ox>gen enclosed, and will of gas, and leaves the remainder in 
lull 11 feeble and then go out. Nitro- the state of a nitiite. if the heat he 
gen gus is a little heavier than at- not urged so tar, or coiitiiiiied so 
iiiosfheric air, it is elastic and capa- long, ns to effect a complete dccom- 
hlc of expansion and condensation, position of the salt. In this way the 
It produces no change 011 vegetable nitrites of potash and soda may be 
colours, and when mixed with lime obtained, and, perhaps, those of lia- 
water dues not make it milky, as is rytes, strontian, lime, and magnesia, 
the case with carbonic acid gas. Ni« The iiltiltcs are particularly charac- 
trugeii gas and oxygen gas artidcially terized, by being decomposable by 
mixed together ia proportions in all the acids, except the carhnnie, 
which air is found in the atmosphere, even by the nitric acid itself, all of 
have exactly the same properties as which expel from it nitrous acid. We 
atmospheric air, which in every re- arc little acquainted with any one, 
sped in fact they become. All ani- except that of potash, which attracts 
lual'^nd vegetable substance! contain moisture from the air, changes blue 
A large portion of nitrogen, Dif-| vegetable colouis to green, ii eom^ 
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what acrid to the taato, and when 
jiowdcrod, , emits a binell of nitric 
oxide. 

NOULK MJ5TALS. TJu^i iisiine 
has been given to gold, silvoi, and 
platinum. 

NOAIKNCLATIJRE. The chemists 
of foiincr tinirsuMMc iiiiUuiuiiate in 
tlie nuiueiK'latuie wliirh I bey adopted, 
tbcic luing no regular sx.'otem, and 
Um names eiven to cbcinical substances 
being Jrequenlly fruieilnl, and often 
leading to eiior. In addition to tlii«, 
ellenli^ts alleetcd ol'-'C'uiity and myste- 
ry ; ami iieiieetlre ivliole eliemical no- 
iiieMelatiire ol loimei times is a Iietc- 
logiMieons mas-. ot I.hk y.imi absurdity, 
and improper in the pu-ent state of 
bci' iice. Ill adtlitioii to 111 s, the num- 
ber id su'iixl.iiices and ot tlieir eoui- 
poiinds IS now *>0 gloat, that weie :i 
distinct and iiiuMiiiiiected name to be 
given to eueli, ii<» bnman inoiuoi^ 
could possibly lecollect Iheiii. To 
obviate tliese inconveinenceo, Lavoi- 
hier and the Fieneii eiieuiists propo- 
sed, and suveO'sitilly iiitioduced, a 
eliuniieal iiuiuejielature, of which the 
basis is simplicity, and u Inch is in- 
tended, as lai as jmssiblo, to eonvey 
an idea ot the composition ol the sub- 
stance expressed. Thus, instead ol 
the names, (ii 1.1 nbers Sail, oi Wonder- 
liil Salt, the iire'oent noineiiclatnie is 
sulphate of soda, by which is at once 
staled, that it is the iienlial salt com- 
posed ol the sulphuric acid and soda; 
iiftcad ul ICp-oiri Sail, Salt ol ('anal. 
Salt of Seidlilz, ol llitlcr (.’uthailie 
Salt, Salt ol Kgra, and vni lous othoi s, 
which eonvey no meaning, the pre- 
sent iiuiiieni'Iatiue substilnteh Sul- 
phate ot Magnesia, the salt being 
composed ol the sulphuiic acid and 
uiagnesiit. 'I'Iluh it is tliroughout the 
wliolo of the present nomeiiclatuie ; 
the object is to reject all obscuie, 
iaiieitul tciins, and at once use 'in 
e.'ipression wliirli will cuiney as near- 
ly as possible the nature of the sub- 
htunce ill question. Wiieie a sub-| 
staiieo is simple, M’ilhout any other 
substance rombined with it, one sim- 1 
iile name is given. Thus, the metals 
have each their distinguishing name, 
as gold, silver, iioii, &e. ; ami the al- 
chemical terms ol sun, moon, mars, 
&c. are rigorously rejected, as are 
the tenus derived from tlieiii,— solar, 
lunar, martial, &c. If oxygen be 
combined, as in the iron, for c^tainplci 
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the expression is oxide of iron, or of 
M'liatevcr metal it may be. If a salt 
has been formed by tlu> solution ot a 
metal in a'ri acid, an expression is 
used whieh coiivc)s the composition. 
Thu^i, sulphate ot iioii, lor the salt 
iunned by the solution ot non in siil- 
pliiiiie aeid ; nitrale ot iron, lor the 
salt lornied Iruin the solution ol iron 
in nitric acid. Oxygen being one of 
the most nnpoitant suhslaiices in 
clieni*j»try, and the greatest ebaiiges 
being occasioned by its coinhiiiations, 
tliese have lieen iiniieated liy suitable 
elioniieai expressions 'I'hiis, a eoni- 
binatiun ol oxygen and any metal, is 
called an oxide ol that inelal, -as ox- 
hle ol lion, oxide ol tin, &c. ; so also 
its combinatiuii with any other sub- 
stances, as oxide ol carbon, oxide of 
siilphui. But as oxygen unites in 
dilleieiit pi o portions, dislinguisliing 
expressions Iiaie been employed. 
Thus, wheie the lust or lowest quan- 
tity ul oxygen united, any particular 
substunee is called ils uiotoxide ; the 
next combinatiuii is ealled thodeiitox- 
ide. the thud the tritoxide, and where 
Ihere aio several oxides, tiiat which 
has the gieatcst quantity, whetlier 
eccoiid, third, oi fuuiUi, is called the 
peroxide. A conilunution ot carbon 
with any siibst.inee, is called the ear* 
buret ot lli.il sub.-tance,-— as eai buret 
ot iron. VVheie there is .a duiihlu 
poition of cat bon, A is railed the bU 
earbuiet, nml siihstaiiecs euritaiiung 
e.iibon may be s.ud to be oiiibuietled. 
— as oarburetted h>diogen gas; 'and 
wlieic tlieie is a double quanlily, bi- 
c.arbnretted hydrogen ga.s. A smnlar 
phraseology is used to express the 
coinbinution ol other substances,— as 
the phosphuret, bi-phosphuret, ^iilplin- 
ret, hi-sulphurel. The combinations 
of iodine are called iodides. To ex* 
piess the lelative qiiaiililiei of uxy* 
gen in tlic dilTeient acids, a slight al- 
teration ul tlio tciiiihialioii siilhces. 
Thus, sulphuiic acid, ami sulpbuious 
acid;iiitiic acid, and nitrous acid, 
&c. ; wliere the teiininatioii in tc 
shews that which lias the larger quan- 
tity of oxygen. To make still greater 
distinction, the Lat.n prepo-'ltions, 
»uper, above, and »uh, under, will in- 
dicate a greater or less degi*cc ; and 
the Oreek piepusitions/(i.vger, above, 

[ and hypo, iiuder, aie employed in a H* 

; niilar way. The same dis inctions arc 
[xmide in the suits tormed from the 
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union of the acids with the oxides of much the same effect as the niystc- 
the mctiils and the enrthb Thus, sul- rious laii^riKigc ol the Hlcheiiiistb of 
phrite ot iron is the salt fonned Irmn lomiei age-^, and slmuM In* avoided. 
Isuljihuric arid and the oxide ot iron; important oli|e<‘lion is, 

6ul]di.ite of iron is the '•alt ioriued that in many rases rlienn^rs have 
fioin the sul| huioiis acid and llie ox- been iiiist.iken in tlioir oinnioiis ol the 
ideofhun. We luue earbonates, sii- component parts ol bodies, an<l liave 
]iercarl)onate-<, siibearboiiates, and '-o iriven them n.iiiie< winch on l.uther 
on. There is an niroiivenienee in cx.tiitiiiiation thrv hav" been ol.li^eil 
lhi^ syKteiii ol nouieni-laliire, when it to alter A'', howeier, science be- 
is affectedly made Use oi by cbcm.sts, comes innie peii'eci, sucli a cirriini- 
'when attein|iting to wiite oi in stance will more laielv occur, 

a popular manner, when treaiing of NOVAlX’l/ITiil. Whets i.ite. 
sulislanres uliirii are in roniiiion ii.se, NL''riU31l'jX'r in diffeirnt. kinds of 
and lainiliarlv Iviiowii to e\ny bod> gruiii. — See 

by their Oldinary iiaiiies. This has XUX VOMICA.— See »S7ri'cA7im. 

o. 

OAK TlARK. One thou'sand parts lucent oh•^idian. — Colour, velvet black ; 
of diy oak baik, iiuin a smell tree tiaiiNiuccnt, oi liiiii»liiceiit on the 
deprived ol epidenm-, contain/ edses ; hard ; veiy hultlc ; spec, jrrav. 

Of wiioiiy tihic - - - - 8“(i It melts Ol becomes spon^fv ho- 

•— tuiiiiin 1*7 loic tlm blow-pipe; its coiistituents 

— extract - - - - - .71 aie v-jbea 78, alumina 10, lime I, soda 

— mil' ilapie 18 Ini, pot ash ft, oxide ot iron 1. 2. 't'lans- 

•— iiiattei lendeicd iusolul Ic p.iienl — Colour, diirk-h’iae ; massive, 

dtirhu' Cl apt'i atio.i, pio- and in brown giains; traiis)>ai erit; 

bahly a niiM Oie ol aibii- spec. pav. U melts moie easily 

nieu'and extiad - • 0 than the tiaiislucent obnidiaii. Its 

— loss partly s lime iiialter .‘iO coiislituents are silica SI, alumina 

OllSl Jtl VN, ii Aoh aiiic Kla-.s so lime 0*8.7, oxide ot iionO'dUi potash 

nearly i«'-.eiiihl,-. ]iuii]i*, ol him k i:;las* , 2*7, ‘oda 4 fi, w ater 0*;i. 
that it Is jK 1 <>„• ly to he distingnibh- IKIIIJIK. An ore ol iron, 

ed. Its sun ICC is smooth, it is hard, UCHIlorrS. l>iite. 

and .stnki'-i lire w illi steel. It is com- OKT17'l£S. t^lay-iroristone. 
moil, in tlie iieighbourliood ot volca- <>ll# OK VrrillOL. A name vul- 

iioes, and in soiiie basalts, which aie gaily given to siilphiiiir ncul. 

proliahlvthc ]iiodiietsor lolcamc hies OIL. 7’he distinctive oharactei'i of 
HOW' extiiuMiished. In Lip.iri, one ol oil are indaniimibililv, insoliihility m 
the '.olcaiiic isles, the inouiitain de la water, and Unidity, .at least in amo- 
Castaena, aecuidiiig to Mpal.iii^ain. IS derate terniiei ature. Oils are distin- 
wholly eempoied ol volearne gla^s, giii-hed into fixed or Iiit oil-, which 
wliK.h appears to haie llowed in sue- do not rise in di -tillatioii at the tem- 
cossiie emreiits, like streams of wa- per.iture ot boiling watei ; and vola- 
ter tailing w'ith a lapid deseent, and tile or essential oiN, wiiicli do ns* at 
suddenly ii'o/eii. Tins glass is some- that tempei .iture with water, oi under 
tiinCb (omp''ict, and sometimes porous 820 deg. by tbem'.pUes. 'I’li'* lolalile 
and spungy. Obsidian appear*, to be oil obtained by attenuating animal 
lava suddenly roolcd ; if a mas*, ot la- oil, by a number of sun e-sive dislilla- 
va ot ba-alt bn exposed to the beat at tiom, is railed l>i|i|ers a-innal ml. 
a glass tuiiiaee, it melts into a shin- Alouiiet asserts, that by mixing acids 
ing blai'k or greenisli lil iek glass, with animal oil, their rectiiicatioii 
Numerous veins of obsidian aie said mav be very much tacilitate'l. The 
to inlet sect the cone of Alouiit Vesu- addition ot a little ctlie; , betore redm- 
viU ’, and seive as a cement to ke.'j) nil itimi ot old e-sent'.il oils, improves 
together the Umse materials ol woii h the iHvmir ot the inodiiet. 
it is composed. Obsidian is sometnncM OH, OAS. It oil, l.iilow, or was be 
ground and polished, and used lor let tail upon leil-liot iion, or made to 
iniiiors. 7’here are tw’o kinds, the pass thiuiigh red-hot iron juies, it 
translucent and traiispaieut. l.Tiaiis- will be resolved into a combustible 
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^n'l. Tliia fact was long Icnown to 
; ainl niter tlie ».nc<*cs‘i ot 
li.Tlitiiiir l.y made appa- 

H’iiI.. jMes-<rs Ta^loi and ni.irtineaii 
coii'.ive«l ail in'^friiifiiis !i}i|i:uiilus li>r 
pin(lii«’in'r "il on a l.iii'e ‘.r ile, 
a >-viii''tilute for .•ainll!’'. lanip", and 
ro.d i,iiM Oil ;'as h.is sevoial advaii- 
tag(M over ro?l fH'. It has no un- 
idiMsant sincll in a room ; it does not 
requin* the eypense of being purified 
by lim.* ; it will not i'ljiire in tlie least 
books, piidiiies, or line fuinituic ; it 
has no eorrosive elfoct on the pipes 
wliiidi eonvey it. It is far more eeo- 
iiomieal than ari’and bim|is, mould, or 
vinK Candles. U gives aveiy bright 
light ; and one cubu* loot of oil gas 
Will yiehl nmeli moie light than the 
same qii uility of eoal ga**. Thi<s last 
is a great adv intage, where saving ot 
loom is iinpoitant. In the course ol 
their oxpellInent^, RIesars. Taylor dis- 
eovered that their iion retorts giadii- 
ally were dimmished in their power of 
]iroducing gas, and that however much 
they might be eloaned. thiMi* oiigiiial 
power was not restored ; to obviate 
this, they iiilrodnoed fragments of 
InieU, and were so toitunatc as to 
find, that a great increase of the de- 
composing jiower was theis'hy ob- 
tained I so tlint the appaiatus was 
nmcli improved hywhat at liist ap- 
peared to threaten thoir success. A 
small poilioii ot Ihc oil intiodiiced in- 
to the ictoit still pri'jsed oil undeconi- 
posed,and being changed into a vola- 
tile oil, iMViied <,11 pait of the caloric ; 
Imt this ilillii nlty has been obviated 
by eonlrivng to inak'o this volatile oil 
retiiin into tlm oil reservoir, from 
which it again passes into the retort. 
T!i,s I'p-ervoir is so ananged, that the 
ml mav flow iiit«i llie retorts in such 
jirnpni turns .is to regulate the produc- 
tion ot /'■as .it a mo lerate rate. 

t)lSAN IT y. Pyramidal Titanium 

ore. 

OJ.KriAXT GAR. This gas dif- 
fers irom the common gas in tliis, that 
it cmisi tsul one ]iriiiie ot catbon, and 
one of hydrogen, iiisti ad of one prime 
of earbon and two of liydrogon. 

OLIMC ACID, is an oil obtained 
from potass and hugs' lard saponified, 
which has the property of saturating 
bases and forming neutral eompounds. 
It may be made from any otlier fat. 
100 of that from hog fat will saturate 
27 of barytesj 20*38 of BtroQtilWi and 1 
^■11 
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81 -so of lead. The oleic acid'from hh- 
man fat, sheep fat, ox fat, and goosCr 
will saturate very nearly the same 
amount. 

(il.KORArClIAIlllM. This' name 
is f'iien to a itii\tiirc of oil and su- 
gar, inenrporated witii eaeh other, to 
render the oil more easily dilTusiblo 
ill watery liquors. 

01,131 IM VINI. See/:/;tci*. 

OLIliANGAl. A glim resin, the 
product of the Jiinipcnis J<ycia, 
brofigJkt from Tin key and the East 
Indies, usually in drops or tears. The 
best is of a yellowish-white roloiir, 
solid, hard, and brittle : when chewed 
for a little time, it renders the spittle 
white, and impresses an unpleasant 
bitterish taste ; laid on huriiing coals, 
it yields nil agreeable smell. 

OLI\M3N!TE. An ore ot copper- 

f'IdVINE, a sub-species of piisma- 
tie chrysolite. It con-ists of aO siHpa, 
38.5 magnesia, 0'35 lime, oxide of iron 
12 . 

OIXARIS LAPIS, or potstone. It 
is found ahiindaiilly near the lake of 
Como, and is made into pots, u i.s 
also employed in Greenland. Its 
constituents are silica 3l>, magnesia 
1(1, oxide of iion 10, carbonie acid 20, 
water 10. It occurs in beds of primi- 
tive slate. 

0. MPJIACITE, a mineral of a Iccfc 
green colour, found in raniithla. 

ONYX. A calcedimy vvllli alter- 
nate layers of white, black, and dark 
brown. 

01*A(.’ITY. Tlie property of ob- 
structing the rays of light. 

OPAL. A sub-species of the indi- 
visible quartz of Mohs. Of opal there 
are seven kinds. 

1. Precious opal. Colour, milk- 
white, inclining to blue. It I'xhlbits 
a beaiitiriil play of many colours. 
Before the blow-pipe it whitens and 
heconi's opaque, hut does not fuse. 
Its constituents are, silica 90, water 
10. Rome of them become transpa- 
rent by immersion in water ; and are 
called oeiiliis inundi, hydrophane, or 
changeable opal. 

2. Common opal. Colour, milk- 
white. Infusible. Its constituents 
arc, silica 03*5, oxide of iron 1, water 
5. 

3. Fire opal. Colour, hyacinth-red. 
Heat ohiinges the colour to pale flesh- 
rod. Its constituents arc, silica 92 
water 7'75, iron 0*23. 
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4. Motlier-of-pearl opal, or Carho- 

It is a variety of caloedony. 

5. Senii-npal. Colours, white, Krev. 
and hrown, soinetiines in spotted, 
atiiped, or clouded delineations. Its 
constituents are, silica 85. alumina 3. 
o.xide of iron ca'bon 5, amnioni- 
aeal water 8, bituminous oil 0’33. 

6. Jasper opal, or ferruginous opal. 
Colour, searlcl-red. and grey. Its 
constituents arc, silica 43*5, oxide ol 
iron 47*0, water / ■5. 

7. Wood opal. Colours veny va- 
rioiis. In branched piece.*! and stciiH. 

OPIU.M is obtained from poppy 
aeeds. It is piocuied from Turkey, 
and is also now produced to a laige 
amount in India, and is expoitedto 
China. It is a powerful narcotic. 
See Morphia. 

OlHiJMLSAM. The most precious 
of the balsams i- that commonly call- 
ed Ilalni of Ciiilead.Opobalsamuni, lial- 
Bdinoelcon, Balsamum verum album, 
■^'•gyidiacuui, Judaiciun. Syiiaeum e 
IVIeeca, ^c. This is the produce o( 
the ninyi is opobaNainiiin, L. Tlie true 
balsam is ot a pale yellowish colour, 
clear and transparent about the eon- 
aistence of Venice tuipentine, of a 
strong, penetiating, agreeable, aro- 
matic, smell, and a slightly bitteiiAh 
pungent taste. By age it heeonies 
yelhmei, bnmnei, and thicker, loHing 
by degreox, like volatile oils, some ol 
its hiiei and more subtile parts. To 
frpiead, v\ hen dropped into water, all 
ovei the surlace, and to Inrm a fine, 
thin, laiuhou-eidouied cuticle, so te- 
nacious that it may be taken up entire 
liy tlie jinint ol a needle, were tor- 
merly infallible criteria ot the genuine 
<ipobaIsain. Neumann, however, had 
observed, that other baUauis, when 
ol a certain degree ot consistence, ex- 
bihit these pheiioitiena ecinally with 
the Egyptian. According to Bruce, if 
(hopped on a woollen cloth, in its 
pure and Ircsh state, it may lie wash- 
ed out eouipletely and readily wath 
simple water. 

OI*ODKLDOC. A solution of soap 
in alcohol, with the addition of cam- 
phor, and volatile oils. It is used ex- 
U’liially against rheumatic pains, 
sprains, bruises, and other like coiii- 
plairits. 

OPOPANAX. ^ concrete gummy 
resinous juice, uAined Ironi the roots 
ot ao umbclliterous plant, the pa*>ti- 
naca opopanax, which grow'S spon- 


taneously ill the warmer countries« 
and bears the cold of thii. The juice 
is brought from Turkey and the ISast 
Indies, sometimes in round drops or 
teal Sj but more commonly lu iiiegular 
lumps, of a reddish-yellow colour on 
the outside, with specks ol white ; in- 
wardly of a paler colour, and Ire- 
(luently vai legated with large white 
pieces. It Inib a peculiar stiong «inell, 
and a bitter, acrid, somewhat nau- 
seous ta^te. 

OIIBS. Arc the metals in their 
crude state, combined witb oxygen^ 
or mixed with elay, «an4, or other 
earthy substances. 'I'lie following 
are tfig situations in winch inelalliu 
oies are found : — Plutiiia and the re- 
cently discovered metals called palla- 
diuni, rhodium, osmium, and iridium, 
have only been diHcoveied in the oiuids 
ot rivers! Gold .ind silver are timiid 
in jirimaiy and transition rocks, in 
porphyry and sienitc, and in the low 
est Baiul-!<tone. Gold has heeti occa- 
sionally discovered in coal, and \ery 
abundantly in the sands ot rnerM. 
Alercary is found in slate, in lime- 
stone, and in coal strata. Cop per, in 
pi unary and transition rc>ck«>, in por- 
phyry and sieiiite, and oeeusionally in 
sand-stone, in coal strata, and allu- 
vial ground. Masses ol native enj)- 
per ol many thouHaiid pounds weight 
are tound on the siirlaee in the inte- 
rior ol Noith America. Iron in e\eiy 
kind of rock. Tin, in granite, gneioM, 
mica-slate, and slate. Lead and zinc, 
ill primary and liansition rocks, ex- 
cept trap and serpentine ; in porphyiy 
and sieiiite ; in the lowest sand-stone, 
and occasionally in coal strata An- 
tiinonv, in primary and transition 
mountains, oxeejit in trap and serpen- 
tine ; it is also found in porphyiy and 
sieiiito. Nickel, biMnuth, cobalt, in 
piimaiy mountains, except lime-stone, 
trap, and ser[ientine. Cobalt and 
nickel also occur in tiansition moun- 
tain-, and in sand-stone. Arsenic, la 
primary and transition mountains, 
and in porphyry. Manganese, in pi i- 
iiiary and transition mountain^, and 
ocraslonally in the lower stratified 
rocks. Molybdena and tungsten, 
uianium and titanium, in graiiite, 
gneiss, rnica-slatc. and slate. The 
latter metals, with cliioniiuin, coliiin- 
biiim, eeiium, and tellurium, are very 
rare in natuie, and can only be re- 
duced to the metallic state with great 
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diflTicitlty. Aorordiiig to Hu* dicciplog 
<it Worner, flinty slate is not inotKll^* 
tt‘ri)u*< ; wliioli is tlic iitoiu reinarka- 
Mc, Hs this ii4 » very abuiiilaiit roek, 
ttiiti is traxersed hy veins ot rjuaitz. 
Jt also altei nates with, and (,MaauateK 
liiaciisibly into slate and gray waeke. 
tiu* most inctalliferonii locks, This 
offois a furthoi it any were 

n anting, that the nature of rucks in- 
lluences the qiiality and quantity of 
the nies tlicy contain. 

UR1C11ALCUM, a mixture of cop- 
ier and zinc, iniieU the same as our 
trass used liy the ancients. The aes 
was a kind ol ttronze. 

O HIM ME NT. A sulphuret of 
arsenic. 

OATHITE. A mineral which al- 
ways occurs in straight layers, and 
geiieiall> in felspar. It consists of 
peroxide of ccrinni 1'J‘fi, protoxide of 
iioii 12*44, piutoxidc of manganese 
3*44, yttria 3*44, silica 33*0, alumina 
14*8, lime 7'14, water 5*30. 

OSMAZO.ME. A peculiar animal 
piineiple obtained by digesting cold 
Mater on slices of raw muscular fibre 
which IS occasionally to he pressed. 
It is to he evaporated, filtered, and 
treated with alcohol. It has a bi own* 
ish colour, and the taste and smell of 
soup. 

USMIUM. A ncM' metal lately dis- 
covered by Mr. Tennant among pla- 
tina, and thus called by him from the 
pungent and peeuliar smell of its ox- 
ide. h'ur the mode in which he ex- 
tracted it, see Iridium. Its oxide 
may likewise ho ohtained in small 
quantity by distilling with nitre the 
Mack p<i\vdei' left after dissolving pla- 
tinu ; when at a low red-heat an ap- 
parently oily fluid suhliincH into the 
neck of the i etort, v\ hicli, on cooling, 
concretes into a solid, colourless, se- 
mi-ti ansparent mass. This being dis- 
Sidved 111 water, tonus a coneciitrated 
solution ot oxide of osmium. This 
solution gives a d.ark stain to the skin J 
tli.il camiot ho ofl.icoil. lnlu<<ioii of 
galls pre oiitlv pioduces a purple co- 
lour 111 it, which >0011 after becomes 
ol a deep vivid blue. This is tlio best 
test of the oxide. With pure amino- 
nia it heeemes yellow, and slightly so 
with euiboiiatc of soda. With lane it 
lorins 11 blight yellow' solution ; but it 
is i.ut nflected cither by chalk or by 
lire magnesia. The solution with 
me gives a deep red precipitate with . 
433 
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galls, M'liicU is (urnc^ Mac by acid#* 
It jiroiiiiccs no effect on snlutibn of 
gold or phitina; but precipltateii lead 
of a yellowish-blown, niorcury of a 
white, and iimiiate oi till bf ti brown 
colour. Oxide of osmium becomes of 
a dark colour with alcohol, and alter 
some time separates in the fuiin of 
black llhiiB, leaving the alcohol with- 
out colour. The same effect is pro- 
duced by ether, ami much moro 
quickly* It parts with its oxygen 
all the metals, except gold aiiu platiiia. 
Silver kept in a soliilion of it sumo 
time, acquires a black ooloiir, but 
does not deprive it entirely ot smel>. 

2 Copper, tin, zinc, and phosphor us, 
uickly produce a black or grey pow*- 
cr, and deprive the solution of smelt, 
and of the property ol turning galls 
blue. This black powder, which coi»- 
sists of the metallic osmium, and the 
oxide of the metal employed to preci- 
pitate it, may be dissolved in nitro- 
inurintic acid, and then become blue 
with infusion of galls. If the pine 
oxide dissolved in vv'uter he shaken 
with meiciiry, it sooiis loses its smell, 
and the metal foi ms a perfect ama>- 
gain. Jly squeezing the superfluous 
mercury through leather, and divtiD- 
ing off the rest, a daik gicy or blue 
powder is left, which is the usinium. 
Exposed to a strong heat in a cavity 
in a piece ol charcoal, it does not 
melt ; nor is it volatile if oxidation 
he carefully prevented. With copper 
and M'itti gold it formR rn.tlle.’ible al- 
loys, which are easily disiiolved in ni- 
tro-inunatic acid, ami alloid, hv dis- 
tillation tlxe oxide ot osiniiiin. Tho 
pure metal, prc\ ioiisly heated, did not 
appear to be acted upon by acuK. 
Heated in a silver cup with rauvtio 
alkali, it cointiiiied w itli it, and gave a 
jellow solution, ^illlll.lr to that from 
which it was procured. From this 
solution acids separate the oxide of 
osiniiiin. 

OSSIFICATION. The deposition 
of the phosphate and carhoiiatc of 
liii'.e on the soft solids ol uniiiiul 
bodies, as on the lungs, liver, heart. 

&p. 

OXALATES. Compounds of sa- 
litlahlc bases vvilli the oxalic acid. 

OXALIC ACID. Tin's acid, which 
abounds in wood forrel, and whieh, 
combined with a small portion ot pot- 
ash, as it exists in that plant, Iras 
been sold under the name of salt of 
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] 4 ?innii<i, to 1)C used M a sub«ititutc for 
till*, juice of that Iruit, pavtioiilarly 
for i1isi!har/;iiig ink sput'* -ukI iron- 
niouMn, was lon^ su|i|)osimI to lu* ana- 
lotrous to thatot tartar. In Ike yeai 
17/6, however, Jlcrjjinau jiiM-overi^d, 
that a powerful aoul iniiflir he exti act- 
ed Iroiri KU^;al■ by means ol the iiitr-c ; 
and a few yo,irs aftei wards Seheele 
tumid tills to he ideutie il wirli the aci<l 
existing natuially m soirel. Hence 
the acid beifaii to he di£<tin^ujshed bv 
the name ol aacchaiiiie, hut h is since 
heor. known in the new nonienelatiiie 
by that of ox.ilic Seheele extiacled 
tliis acid Iroin the salt ol soirel, or 
aeidnluns nx.ilate ol pula<>h, as it ex- 
ists in the juice of that plant, by sa- 
turating it with aiiiinoiiia, when it be- 
comes a very sohihle triple salt, and 
adiliiig to till* sdlution nit i ate of ba- 
rytes (lis^idred 111 water. Having well 
W4i‘.hed the oxalate of liarytes, wliicli 
is precipitateil, he dissolved it in boil- 
ing water, and piecipitated its base 
liv sulphuric acid. To asceitaiii that 
no sniplimic acid remained in the sii- 
poMiataiit Itniun', he added a little ot 
a boiling solntion ol oxalate of l>a- 
r>testill no pieeipitatetook plaee.arid 
then lilteied the liipior, wliieh con- 
tained nothing Imt inire oxalic acid, 
wliieh he crystal li/ed by evaporation 
and cooling. It may be obtained, how'- 
iS'cr, iniieh inme readily and econo- 
iiiieallv lioiii sugar in tlie followuig 
svay : To six ounces of nitric acid 
ill a stoppered retort, to tvhicb a 
huge lecrivei is luted, add, liy de- 
grees, one ounce ot lump -ugar coarse- 
ly powdeied. A gentle heat may be 
applied dining the solution, and nitric 
oxide will be evolved in abundance. 
When the whole of the sugar is dis- 
solved, distil otF a part of the acid, till 
what remains ill the retoit has a sy- 
ruppv consistence, and this will form 
regular crystals, amounting to 58 parts 
from KKI of sugar. The^e crystals 
imist lie dissolved in ivater, re’crys- 
tallized, and dried on blotting-paper. 
A variety of other sub'^tanees aihird 
the oxalic acid when treateil hy dis- 
tillation witli the nitric, flcrginan 
procured it from honey, gnin arabio, 
alcohol, and the calrnlons coneretionH 
In the kidneys and bladders ot ani- 
mals. Seheele and liermbstadt troni 
sugar of milk. Seheele, from a sweet 
matter contained in lat oils, and also 
from the unerystallizable part of the 
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juice of lemons. IfcrmhNtadt, from 
tlio acid ol eheiries, and the acid of 
tartar, (voetling, liom bcei-h wood. 
Kohl, from tlic residuum in the distil- 
lation of ardent spirit'*. Westrumb, 
not only from the crystallixed iteiils of 
enirants, eheiries, citrons laspher- 
nes, Init also ijorn tlie saeeiiHi'ine 
matter of these Iruits, and from the 
unerystalliralilc paits of the acid 
juices, llolfmann, from the juice of 
the barberry ; and llertliollet, from 
silk, hair, tendons, wool ; also from 
otiier animal siihstaiieex, especiaily 
from the eoagulinn of blood, whites of 
egg-i, and likewi«ie from the amyla- 
ceous and glutiiiinis parts ot flour. 
M. Rerthollet ohsei ves, that tiic quan- 
tity of the oxal'c aeiiL obtained by 
treating wool with nil lie acid was 
verv coiisulcralile, lieing above lialf 
the weight ot the wool employed. He 
mentions a diUerence wliieli he ob- 
served lietweeii animal and vegetaiiln 
substances thus treated with intrie 
acid, namelv, that the former yielded, 
beside arninoma, a large quantity of 
an oil which the nitric acid could not 
decompose ; wlieieas the mly paits 
of vegetable'' were totally de-troyed 
bv the action of this acid : and he re- 
marks, tiuit in tins instunce the glu- 
tinous part ot flour resembled animal 
Bubv.tanee«, whereas the amvlaeeous 
part of the flour retahied its vegetahlo 
propeitics. He further remarks, that 
the qnaiiMtv of oxalic acid furni»hetl 
by vegetable matters thus treated is 
propoitionahlc to their nutritive qua- 
lity, and part ieiilarlv that, tiom cot- 
ton, he enuM nut obtain any sens! hie 
quantity. Deyeiix, having eiit with 
srissars the Jiairs of the chick pea, 
found tliey gave out an nenl liijunr, 
which, on examiiiatioii, proved to ho 
an aqueous solution of pure oxalic 
acid, l^i'oust and other eiiemists had 
before ohserved, that the shoes of 
persons walking through a Held of 
chick pease were corroded. Ox ilie 
acid crystallizes in quadrilateral 
prisms, tlie sides of ivhieli are alter- 
nately broad and iiairow, and sum- 
inits diedral ; or, if crystallized ra- 
pidly, in small irregular needles. 
They arc etflorescent in dry air, but 
attract a little humidity if it be damp ; 
are soluble in one part of hot and two 
of cold water ; and arc decomposaldo 
by a red heat, leaving a small quan- 
tity of co^ly residuum. — 100 paits of 
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alcohol take up near 56 at a hoilin^ by ten pounds of wood siorrcl. Sa- 
ln*at, but not above 40 cold. Their vary, however, bays, that leu parts of 
acidity is so great, that when dis- wood sorrel in full \egetation yield 
solved in 3G00 times thcii weight of five paits of juice, whieh give little 
water, the solution reddens litmus more than a two hundredth of toler- 
p.ipcr, and is perceptibly acid to the ably pure salt. He boiled down tho 
taste. The oxalic acid is a good test juice, however, in the first instancca 
for detecting lime, w'hich it separates w'ithout clarifying it; and was ob- 
froni all the ui>p<r acids, unless they liged repeatedly to dissolve and re- 
am proNcnt in excess. It has likewise ciybtalli/.c the salt to obtain it white, 
a greater affinity lor rune than lor This salt is in small, white, needly, or 
any other ot the liases, and lornis lamellAr crystals, not alterable in tho 
with it .1 iiuKciuIciit iiisoliihlc salt, air. It unites with haiytes, iiiague- 
not dcroin|iusahle except hy fire, and sia, soda, aniinoiiia, and most of tho 
till mntr nip ol violets green. Ox- luetallic oxides, into triple salts. Yet 
alic acid acts as a violent poison its solution precipitates the nitric so- 
vvheii swallowed m the quantity of lutions ut niereiiry and silver in tho 
two or three drachm^; and scvcial state ol insoluble oxalate of tliesO 
fatal ai'cidciits have lately iKciiiied, nictal», the iiitiic aeid in this caso 
in consequence nt Us being iinpropeily conihiuing with the potash. It at- 
sold instead of Mpsoni jalts. The tacks iioii, lead, tin, zinc, and anti- 
iniiiieiliate rejcelion fioin the -toniach numy. This salt, beside its use la 
of tins aeid, hy an emetic, aided hy taking out ink spots, and as a test oC 
co]>ious di alights of vv aim water con- lime, loims with sugar and water a 
tainiiig bicarbonate of potash, 0 ) soila, pleasant cooling beverage; and ac> 
chalk, or carbonate of magnesia, are cording to ilerthollet, it possesscH 
the propel rcniedlos. With barytes it coiisidei able pow'Cis as an antiseptic, 
lornis an insoluble salt ; hut this salt The neiitial oxalate of potasli is very 
will dissolve ill water acidulated with soluble, and assumes a gelatinous 
oxalic acid, and alford angular ervs- foriii, hut may he brought to crystal- 
tals. If, however, vve attempt to dis- lize m liexiiodral prisms with diedral 
solve these crystals ii^oiliiigvvatei the summits, hy adding mure potash to 
excess of acid will unite with the vva- the llqiiOi' than is siiflicieiit to satu- 
tcr, and leave the uxalate, vvliieh will rate tlie acid. Oxalate of soda like- 
he precipitated. The oxalate ol wise exists in two diil'crent states, 
stiontian too is a ncnrlv insoliihle those of an acidulous and aneutial 
compound. Oxalate of inagiicvia too salt, which in their piopcities aro 
is insoluble, unless the acid'oe in ox- aiialo^roiiH to those of pot:i'*h. The 
cess. The oxalate of potash e.xists aeiduhms oxalate ot anmumia ii crys- 
in two slates, that ol a neutral salt, talljzahlv, not veiy »olnhle, and cupa- 
and that of an acidule. Tin* latter is hie, like the preceding acidnles, of 
generally oMeiiied from the juice ol coiiihiiiiiig with other bases, so as to 
the leaves of the oxali-^ aeetosella, form tiiple salts. Hut if the acid be 
wood son el, or riimex ncctosa, com- saturated with ammonia, w'C uhtalii a 
nion sorrel. The expressed juice, be- neutral oxalate, wdiieh, on evapora- 
iiig diluted v\ it li wiiTer, should beset tiuii. yields very fine crystals in tetrafi- 
liv for a few da) s,tjll the feculent parts dral prisms with diedral summits, one 
have subsided, and the supernatant of the planes of which, cuts oft three 
liiiid is heeome eloai ; or it may he sides ot the prism. This salt is dc- 
elaiiiicd, when expressed, with the composahle hy fire, which raises from 
vvliites ol egg«. It is tlieii to he strain- it a carbonate of aiiiinoiiiii, and leaves 
od oft, evaporated to a pcHiele, and only some slight traces of a ceally re- 
set ill a cool place to crystallize. The ^iduuni. Lime, barytes, and strontiau 
first pi oduct of ciystals being taken unite with its acid, and the ammonia' 
out, llio liquor may he fiiitlier evapo- flies oft in the foim of gas. The oxa< 
rated, and erysl alliV.ed ; and the same lie acid readily dissolves alumina, and 
process repeated till no more can he the solution gives, on evaporation, a 
obtained. In tliis w'ay Schlereth in- yellowish tfanspureiit mass, sw'cct 
forms us about nine drachms of crye- anil a little astringent to the taste, 
tals may he obtained from two pounds deliquescent, and reddening tincture 
of juice, vi'hich arc generally afforded of litmus, but not of syrup of violets, 
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This salt swolls up in the lire, loses so do leaves 1 ait) on water in similar 
it- ami loaves the alumina a lit- rituatioiis, tlie ftroen matter that 
tie c()!i>ijre(l. The oxalic acid inav he forms in water, and some other suh- 
nhlaiiied from the roots and bark of stances. Oxyi'en pas haa neither 
innumerable plants. smell nor taste. Its sp. pr.is I'lllI ; 

OXIDATION. The process of con- 1«0 cubic iiieheH weigh 33’88 gr. It is 
verting metals, or otlier suhstaiices, a little heavier than atmospheric air. 
iuto oxides, liy conihining with them Under great pressure water may be 
a certain portion ot oxygen. It dif- made to take up about lialf its hulk, 
lers Iroin aeidificatiuu in the addition It is essential to the support of life: 
of o.xygcn nut being siiflicient to form an animal will live in it a eonsidcra* 
an acid with the substance oxMed. ble time longer than in atmospheric 
OXIDKS. Substances coinhinod air ; but its respiration bccorneH hur- 
with oxygen, williuut being in the ried and l.iliorioiis before the whole 
state of an acid. i« coiisnincd, :iml it dies, though a 

OXY-A('li]'riC ATID is obtained fresh animal ot the »aiiie kind can still 
hy dissohiiig the deutoxide of hanum sustain life for a ceitain time In the 
jn acetic arid. It is the acetic dcu- residual y nir, Coinhiistiori in power- 
loxhlc of hydrogen. fully ‘.uppoi ted by oxygen gas. Any 

OXYljIEN (iAS. This gas was intlammable Mihstaiiee, previously 
obtained by Di. Priestly in 177Ii from kindled, and introduced into it, burns 
red oxmIc of nieronry exposed to a rapidly and vi\ idly. If an iron or enp- 
linriiing lens, who observed its di'<- per wire be inti odiiced into a liottle of 
tingiii.shing properties of rendering oiygen gas, witli a bit of lighted 
combL>^tiorl more vi\ id and eminently touchwood or ehr%rcoal at the end, it 
•nppurtiiig tile. Scbeelu «dilaiiied it will burn with a biiglit liglit, and 
)ii dilTcrotit modes in 177o ; and in the throw out a nninber of sparks. The 
same year I^avoisier, who hail begun, bottom ol the bottle should be covered 
as he says, to an^pecL the absorption with sand, that these sparks may not 
of atitiosphei ic nir, or ot a poi tioii of crack it. If the n ire be coiled up in a 
it, in the calcination of iiictais, ox- spiral like a coikscrew, as it iiviially 
vcIUmI it Iroui the icd oxide of mercury is in this experiment, and moved with 
iieated in a ret oil. (fxygen gas lorins a jerk the niittant a melted globule ii 
about a iiftli of our atniuspheie, and about to fall, so as to throw it against 
its base is very uhundarit in nature, the Mde of the glass, it will melt its 
M\'iler (‘oiituiiH 88*88 per cent, of it ; way through in an instant ; or, if tho 
and it exists in most vegctahle and jeik lie leas violent, lodge itself in the 
animal products, acids, salts, and ox- substance^of the glass. If it be per- 
ides. Tliia gas may be obtained from formed in a bell glass, set in a plate 
nitrate ot potash, exposed to a red- tilled with water, the globules will 
beat in a coated glims nr eaithen re- fre(]uently fuse the vitreous glazing 
tort, or in a gun-barrel: from a of the plate, ami unite with it sons 
pound of which about 12011 cubic not to be sejiarable without detaching 
inches maybe obtained; but this is the glaze, though it has passed through 
liable, particulaily toward the end of perhaps two inches of water, 
tho process, to a mixture of nitrogen. OXYGKNA'riON. This word is 
It may be expelled, as already ob- often used instead of oxidation, and 
served, from the red oxide of mercury frequently confounded with it ; but it 
or that of lead ; and still better from differs in being of more general iin- 
the black oxide of manganese, heated imrt, as evei'y union with oxygen, 
red-hot in a gun-barrel, nr exposed to whatever tho product raav he, is an 
a gentler heat in a retort with half its oxygenation ; but oxidation takes 
weight, or somewhat more, of strong place only w'hen an oxide is formed, 
sulphuric acid. To obtain it of the OXYMEL. A compound of boney 
greatest purity, however, tho cblo- and vinegar. 

rate of potash is preferable to any OXYMIIRTATES. (^impounds of 
other substance, rejecting the por- the chloric acid with salifiable bases, 
tlons that first come over’as being dc- The oxyniuriate of mercury is enr- 
based with the atmosplieric air In the roaive sublimate. The oxyniuriate or 
retort. Growing vegetables, exposed chloride of niumina, lias been u.<(cd ii| 
to the eolar light, give out oxygen gm, j discharging ftivkoy red. 
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OXY^MURI.VTIC ACID. Chlo- 1 OXYPRUSSIC ACID, Sea Prus- 
rine. | «ic ^cid, 

i\ 

PABULUM OF PLANTS. Plante] commonly ronsisting of platina, pal- 
ai'c toini'l hy analysis to roiiMist princi- ladium, iriditiin, ihodiuin, copper, 
pally of ch.ii coal and act ilorin matter, and lead. The lead and copper may 
TIk'V itivo out by distillation volatile be separated by dilute nitric acid. 
coinpoiindH, the elements of which arc The remair.der being then digested in 
pure ail, inll.iin(riable air, eoally mat- iiitro-miiriatic aeid, and common salt 
ter, and azote, or that elastic sub- about lialf the w’eigUt of the precipi- 
sVini-e wliich forms a great part of tate a(Mcd on the solution, on evapo- 
the atmosphere, and ivhich is iiieapa- rating this* to (Jrynesx by a gentle 
Me of supporting eonibustion. Theije heat, the result will be triple salts of 
elements rhuv gain either by tb<‘ir muriate of soda with platina, palla> 
IcMM’s tioin the air, or by their roots diiiin, and rhodium. Alcohol will 
from tlic soil. All manures from dissolve the first and second of these ; 
organized siihstanoes contain the and the small portion of platina may 
principles of vegetable matter, which be precipitated by sal ammoniac, 
liming putrefaction are rendered The solution licing diluted, and priis* 
either soliihlu in water or aeriform — slate ol potash added, a precipitate 
and ill these states tlicy are capable will be tlirmvii down, at first a deep 
of bring assimilated to the vegetable orange, and afterward changing green, 
organs. No one principle alfords the This being dried, and healed with a 
pabulum of vegetable life; it is iiei- littlo sulphur before the blow-pipe, 
tlier charcoal nor hydrogen, nor fuses into a globule, from whieli the. 
azole nor oxygen alone , but all of sulphur may be expelled by exposing 
them together in various states and it to the extremity of tlie dame, and 
various combinations. Organic sub- tlie palladium will remain spongy and 
stances as soon as they arc deprived malleable. It may likewise be obtained 
of vitality, begin to pass through a by dissolving an ounce of nitrate of 
series of changes, which ends in their potash in five ol muriatic acid, and in 
complete destinctiun, and in the entire this mixture digesting the cumpound 
separation and dissipation of the precipitate inetitioiied ahove. Or more 
]i.u'ts. Animal matters arc the soon- simply, hy adding to a solution of 
e^t dchtroyed hy tlie operation of air, crude platina. a solution of priissi- 
lient, and light. Vegetable substances ate of meicury, on which a fiocmlent 
)ieid more slowly, but finally obey the precipitate will gradually be roriued, 
.'^'iine law’s. 'L'lie periods of the ap- of a yellow isli-white colour. This is 
plii'ulioii of manures from dccoinpo^- prussiate of palladium, from which 
ing animal and vegetable substances the acid may be expelled liy heat, 
depend upon the know’ledge of these Palladium is of a gieyish-wtiite co- 
principleq. lour, scarcely dKtiiiguishable Ironi 

PALLADIUM. This is a new me- platina, and takes a good pidisli. It 
tal, fiist found by ])r. Wollaston a<so- is diictible and very inalleable; and 
ciated with platina, among the grains being reduced into thin slips is tlexU 
ef wliicli lie supposes its ore to exist, ble, but not very elastic. Its fracture 
or an alloy of it with iridium and is fibrous, and in diverging Btriio, 
Cismium, scarcely distinguishable fiom .showing a kind of crystalTine ar- 
the crude platina. though it is harder rangcmeiit. In haidncss it is superior 
and heavier. If erudo platina be to wrought iron. Its sp. grav. is 
di.ssolved in iiitru - muriatic aeid, from 10*9 to 11 'B. It is a less perfect 
and precipitated with a solution of conductor of caloric than most metals, 
muriate of ammonia in hot water; and less expansible, tliough in this 
tlic precipitate washed, and the water it exceeds platina. On exposure to 
added to the remaining solution, and a strong heat its surface tarnishes a 
a piece ot clean zinc be imiiicrsed in little, and becomes blue ; but an 
this liquid, till no further action on it increased heat brightens it again. It 
takes place; the precipitate now is reducible per «e. Its fusion rcqulrea 
Ihrown down will be a black powder, a much higher heat thau that of i 
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but if touched while hot with a small 
bit of Huli«liar, it luiis like zinc. The 
Bulphurct is whiter than tlic metal 
it**!*!!, and extremely brittle. Nituc 
and hiioii acquires a fine red colour 
from palladium, but the (juant.ty it 
dissolves is Kiiiall. Nitioiis arid acts 
on it more quickly and iiuwci fully. 
Knlphiiric acid, b> boiling, acquiies 
a similar colour, dissolving' a small 
liortion. Muriatic and acts much iti 
the .same inanner. Xitio-inni latir 
arid dissolves itia{iidl>, and .Ksiimcs 
a deep red. Alkalis and earths thiow 
down a precipitHtc lioni its solutions 
jfciicially ol a line oi.tiijrc colour; 
Imt it is paitly re-di^solved in an 
cxcr.*s ni alkali. Some ot the nciiti ai 
salts, p.irtinilai ly those ol |K)ta«-h, 
toini with It til pic romjtoiinds, imich 
noire soluble m water than those ol 
jilatma, hnt insoluble in abohol. 
Alk.ilis aet on palladium even in the 
metallic state ; tlic contact ol air, 
howcicr, rroinotc% thch action. A 
ncntialiscd snintioii ol palUilinm is 
proriiiiiated ot a daik orange or 
blown by recent iiiiinatc ol tin: but 
if It be in >-ui'1i piopoitioiis as to 
remain traiispaicnt, it is changed to 
a iieaiititnl nnerald*grceii. Crrcen 
and sulphate ol iron nrccipitatos the 
palladium in a nict.ailic stale. Sul- 

{ ilinrcttcd IiMirr.gcn produces a daik 
iron II precipitate ; prussiatc of po- 
[.ash an olive-coIourcd ; and prussiatc 
of meivnrv a yellow ish-whitc. A.s 
the I.istdoes not precipitate platina, it 
is an oxccllciit to^t of palludiiim. 
'Phis piccipitatc is fiom a neutral 
solution 111 mil if* acid, and detonates 
at about .'>00“ ot Falir, in a manner 
similar to gunpowder. Fluoric, ar- 
senic, phosphoric, oxalic, tartaric, 
citric, and sonic other acids, with 
their salts, precipitate some of the 
solutions of palladium. 

T*ASTE. Imitations of gems are 
so called. Such substances aie sc> 
Icclcd, to he fused together, as will 
produce an artificial glass, resem- 
bling in appearance the gem intended, 
and sufKcicntly hard and beautiful. 
The art has been brought to such 
perfection that it requires a veiy 
close inspection of The skilful to he 
aide to distinguish the real from the 
apparent. The art is much encou- 
raged, not only by the vain, who are 
unable ever to procure real gems, 
but also to replace lor a time the- 
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diamonds of siicli persons as find' it 
convenient to procure u teiiipi»rary 
loan hv plcflgiiig their jewels. Silcx, 
boia.x, icd oxide ot lead, pota*"-, and 
sonictimi's ai'i^cnic, arc the base ol all 
aitilicial stones. The fusion should 
he kept up inodcr.itciy lor tweiit>-lour 
hours together. Tins will give what 
has been called ‘■iiri|ily T’aste m .Sti.tss. 
The loilowiiig three nn.\turcB gi’.c 
a reiy hue stius«. 

1st. 2d 3d. 

iiockci5stai o-.'iis o*ni;o 0':ioo 

Minimi. - - I'.iiui n-Mi.* 

(I'ure^ 0170 0 1770 h’lu.'i 

nm-.'ix - - 0 (cji o-Diiuo 

‘ulc^oO^”^ } iJ OOl OCOO-i — 

1 (lOU I-UUII j'bhb 

Ml. Lan^oii recoiiiiiicnds the lol 
lowing : — 


liitUurge 

- 0-64fi 

VV lute lead - 

- 0 lU(i 

While taitar, 

0-064 

potass 

1-000 


Topaz is difliciilt of iniilatioii. The 
ffdlowdng are the receipts ; — 

White -trabs - - O-OoSlO 0‘) 

(jla‘'s of antimony - O’(UOSl) — 

Purple of rubbJiis - 0*001)1)6 — 

Oxide of iron - - — 0.0 1 

1 000 1 000 

Ruby is thus made : — 

Strass - . - o*‘)7.‘'r> 

Oxide of Manganese 0*021.) 

1-0000 

Emerald is very easily made : — 
^^tra8H . - - - 0’y874:i 

Gieen o^ide of copper - 0-01200 
Oxide of cliromiuin - O-n00j7 

1-0000 

Mr. Lanfon’s receipt is — 

StrasB - . - 0.9906 

Acetate of copper - O-OOHO 
Peroxide of iron - O'OOlO 

1-0000 

By augmenting the oxides of cop- 
per and chromium in the first of the 
above, and adding oxide of iron, we 
may vary the green shades, and imi- 
tate dccp-colnured emerald. — Sap- 
phire is thus composed 
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Straus (very white) - 0-9^55 
Oxide of cobalt - 0*0145 

1*(K)00 

This mixture must ho put into a 
Hessian erucihto, aiui iviiiaiii in the 
fire thiit> hours. — Amethyst is thus 


ohtniiUMl ; — 

Straps - - 0-OS70 

Oxiile of iinin^anesu OOOJH 
Oxide ol foh.ilt. - om'iO 

Purple of oiissms • 0■()002 

luooo 

Rlr. liaiifoii uses — 

St I a*.s . - - 0.‘i077 

Oxide of nuinganose 0.0022 
Oxide of robalt - 0*0001 

1.0000 

Hervl nr Arinanmnne is thus made : 
Strasa - - - 0 0U26 

Olass III antimony - 0.0070 
Ox)de of cobalt - OOOOl 

1*0000 

Syrian frarnot is used fur small 
jewel", and is tluis made : — 

St rass - - - 0*05110 

(I’laos of antinmny - 0'K120 
I’urjde of cassias - 0*0025 
Oxide of inan^'aiicse 0*0025 


1*0000 

In making pastes, the materials 
should be earclully pulverized, xvell 
sifted, and the same sieve not used to 
ditr-Mont emnpos’tioiib, and only the 
purest niai.enals simuld he used, and 
till' heat ciiicibles: a uniform heat 
alioul'l he kept uj» for 24 or 30 hours, 
and the mass should be lelt to cool 
gradually. 

PAfKiASlTE, artinolite. 

PEAS. ;i.sio paits of ripe peas 


alibi ''cd ^ii 11. Davy ol — 

parts. 

St.'ich . - - 

- 12H5 

Eibrons matter analogous^ 

to sTnreh, with the coats >■ 810 

ol the peas 

A su!)sl*aiicc analogous 

550 

gluten 

Jilucil.'-ge . - - 

- 249 

Ssicehaiinc matter 

- 81 

Alliumeii - - - 

- 60 

Volatile matter 

- 540 

E.irthy phosphates 

- 11 

Loss - - - - 

- 229 

I^EARL, a concretion 

formed in 

eeitain sliell-lish. It Is of 

a blueish- 

white colour, with coiisidorablc lustre 
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and in ideseence. It consists of alter- 
nate layers of membrane and carbon- 
ate ot lime, which oceasiona tlieir 
irriileseence. Pearls aie soluble in 
acids, ft is related ol I'leopati a, that, 
in the intoxieation ol tier prosperity, 
she took a peail oi Immense value, 
dissolved it, and diank it in thu 
presenee of Antony. 

PEAT, i« one ol the most impor- 
tant productions of alluvial ground; 
it may he legarded us helungiug 
niOiH? properly to the vegetable than 
the niineial kingdom. J'eat for- 
meilv roxered exlensixo tiaets in 
England, but is di'^ajipearing before 
the genius of ugricultuial improve- 
ment, winch has no wiicic pro- 
duced more important effecta than 
III the eonveraioii ol the bliiek and 
bnnen peat moors of the northern 
counties into \alual)le land eovered 
W'lth luxuriant heibage, and depas- 
tuied by numerous Hocks. 'I’lie fol- 
lowing desmption ol the peat moor# 
in Scotland, by ilfr. Jameson, is an 
acciiiatp pirtnic of the reiiiaininj^ 
peat mpors in tiie mountainous jiarts 
of Yorkshire and the ailjoiniiig coun- 
ties:— In describing the general ap- 
peal anee of a peat moor, we may 
conceive an almost entire Hat of se\e- 
ral niiies exlenl, of a blown colour, 
heic and tbere marked xvith tufts of 
heatbor, which have taken loot, owing 
to the mole complete decomposition 
of the siufaee peat; no tiee or shrub 
is to be seen ; not a S)u>t of grass to 
lelicvc the eye in warideiing oiei* thin 
dreary scene. A nearer examination 
discoveiB a wet spungy snrlace, pass- 
able only in the driest seasons, or 
when all nature is locked in frost. 
The surface is frequently covered 
xvith a slimy hlack-cobmrcd hubstance, 
which is the peat earth, so mixed with 
! water, as to render the moss only 
assablc by leaping from one tuft of 
eathcr to another, bumetimes, lunv- 
ever, the surface of peat mos''es hax 
a different aspect, owing to the greater 
abundance of heulb and other vege- 
tables, as the sehtrni, scirpi, eriopho- 
ra, &c. ; but this is principally the 
ease with some kinds of wliat are 
called muirlands. which contain hut 
little peat, being nearly composed of 
the interwoven roots of living vogo- 
tablcs. Quick moss (as it is called) 
is a substance of a more or less bixxwii 
colour, forms a kucadable compound. 
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ami whon cuts freely and clean 
with the spade ; but when it resists 
the spjulc by a degree of elastirity, 
tt is f'juud to be less compact when 
ulriC'!, aisd is of an infciior quality. 
The kinds bum wirb a clear 

bright flaiii", b'avin;, liglit-cDiourcil 
ush'*-, , blit the inoic indiircrciit kinds 
in hiuniiiii ortun omit a di'»iigrooable 
hinoll, and ioavc a boasy rod-oolmircd 
kind of ashes. In diTgin^' the i>c.at, 
"VC observe that, when fust lakeii 
from tlie pit, it almo■^t ininiediately 
changes its colour, whiidi becomes 
znnrc or Ic-'S a deeji brown or tdaek, 
and tin peat nntter becomes imieh 
altered, iuMiig iiiisapalile ot foriiiiiig a 
Icneadnble paste with wafer. When 
dry and reduced to powdei, as it is 
•often by the action ot the ^\eather. it 
forms a black i-h-eoloiiicd powdciy 
ni.ittcr, capable of .supporting vege- 
tation wiicii calcareous earth is 
nd<(ed. Peat is found in various si- 
tuations. often in x.-illcys or plains, 
where it form!* very extensive deep 
lieds, fiom thrc'* lo forty feet deep, 
SIS tliobu in Aheiilcensliiie j it also 
oecurs upon the sides ot inmiutalns ; 
but even tlierc it is generally in u 
horizontal situation. The tops of 
iiiountaiiH, upwards of 2,000 feet 
liigli, in the Highlands of Scotland, 
arc covered with peat of an excel- 
lent kind. Ill (•ciiiiaiiy it is also 
found at very great heights ; thus, 
the niogsheig, a high mountain in 
Lower Saxony, and Uic Hruheii, the 
highc^t nioiiiitain of the Halts, are 
also eoicrcd with peat. It is also 
found in situations nearly upon a 
level with the sea ; thus, the great 
moss of Cree in Hailoway lies clone 
upon the sea, on a bed of clay, little 
higher than the flood murks at spring 
tides. 

PKARLASH, an impure potash, 
obtained from the ashes of burnt 
vegetables. 

pearl spar. See Urown Spar. 

PEARL STONE, a kind of ipiartz, 
found near Tokay, in Hungary. 

PEARL SINTER, or FlORfTE. 
consist! of silica 94, alumina 2, lime 4. 

PEA STONE, a sub-species of 
limestone. 

PECllBLEXDE. An ore of ura- 
nium. 

PERCHLORIC ACID. See Jlfu- 
riatie Atid^ 

PERICARDIUM (tiTior of the). 


Tbe constituents of the liquor peri- 
cardii appear to he — 

Water- - 92-rt 

Albumen - 

r The proportion 
Mucus - 2'03of these s»b- 

.Mur..iteof soda 0.5 j stances is sumc- 
^ what conjectural. 

100-(l 

PERIDOT, chrysolite 

IMiRLA'l'K ACID. Tin’s name was 
gii cn bv Hergmauii to the acidulous 
pluKph.itc of ".oda 

PERLATED ACID, biplmsplmrate 
of soda. 

PERU (Balsam of). This siib- 
staiiee is oiitauied fnnn the inyroxylori 
periiifcimn, wluoh glows in the warm 
p.irts of South Aiiici ica. The tree is 
lull of resin, and the baNain is ob- 
tained by lioiling the twigs in water. 
It has the consistency of honey, a 
blown colour, an asreeable smell, 
and a hot .acrid taste. 

PERUVIAN BARK. Sec Cin- 
chona. 

PE’I'ALITE, a mineral found in the 
mine Uto in Sweden, tlie analysis of 
which led to the iliseoverv of a new 
alkali, lithia. Us constituents arc, sPe.t 
79*212, alumina 16*225. lithia 5*761. 
Sec Lithia. 

PISTRlFACnONS. Stony m.at- 
ters deposited either in the wav oi in- 
ciustation, or within the cavities of 
organized substances, are called pc- 
tiifactiuns. (Calcareous cartli lieiiig 
universally diffused and capable of 
solution 111 water, cither alone, or liy 
the medium ol carbonic acid or sul- 
phuric acid, wliieh are likewise very 
abundant, is denosite-l whenever the 
water or the acid becomes dissipated. 
In tins way we h.i/c incrustations of 
limestone or of selenite in the lorin of 
stalactites or dropstoncs from the 
roofs of caverns, and in various other 
.situations. The most remarkable ob- 
servations relative to petrifactions arc 
thus given by Kirwaii : — 

1. That those of s'.iclls are foiinii on, 
or near, the surface of the earth; 
those of tish deeper, and those of wood 
deepest. Shells in .specie are t'liind 
in immense quantities at considerable 
depths. 

2. That those organic substances 
that resist putrefaction most, arc ire- 
quontly found pctriflcd such as 
shellz aad the harder species o( 
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woods: on tl)e contrary, those that 
are aptest to initrol'y, are rarely found 
pctrilted ; as libh, and the bofter parts 
of aniinals, &e. 

3. That they are most enmmonly 
found in strata of mmle. chalk, lime* 
stone, t»r c av ; seldom in •.ami •.tone, 
still iiioie r.irelT in };j|'snin: hut never 
in fjnei'.'s, eiaiii'e, hasaltcs, or shoilc; 
liut tlic> bomet lines occur anion/' py- 
rites., and 01 ca of iioii, cop]ier. aiid 
silver, and almos-t .-ilways consist of 
that species ol eaith, stone, or other 
itineial that hurroiiiids them, sunic- 
timcs of silex, npate, nr carnenan. 

4. That tiicv aie ffiiml in climates 
>v here their oiigiJiaU lould not have 
exislcil. 

a. That tlio«e found in slate or clay 
are conipiessid and llattcncd. 
J'12TItOLELM,the same as naphtha. 
IM'I'rHdM coniiiait felspar. 
I'liTLMTMIC, ]iorceluiu clay used 
bv tin* t'li'iicbc. 

VEWTJCU, which is commonly called 
ttain in rr.iiire, and goneially con- 
lonndcd there with true tin, is a com- 
^lonini metal, the basis of which U tin. 
Thelert amt consists of tin alloyed 
>vil!i aliout a twentieth, or le*»s,’ of 
cop, ei, or othci met.illie budir.<i, as 
the expenciice of tlie Morkmeii has 
allow II to he Hie most conducive to the 
improvement of its liaidness and co- 
loui,bUcli as lead, xiiie, bismuth, and 
antimony. There are three, sorts ol 
pewter, ilistinguislicd by ilio names ol 
jdale, tritle, and loy-pewter, 'Phe 
lirst was liirnierly much n-.ed for 
jdales and dishes ; of the second are 
made the pints, quarts, and other mea- 
sures ot beer ; and of the ley-pCAvter, 
wine luoasiircs, and large vessels. 
The hcbt sort of pewter consists of 1/ 
arts of antimony to 100 parts of tin ; 
III the French add a little copper to 
tills kindol pewter, Aveiyfnie sUvei- 
lookiiiq metal is composed of 100 
pouiuii of tin, eight of antimony, one 
of bisiiiulh, and four of copper*. On 
the coiitraiy, the ley-pcvvtcr, by coni- 
paiiiig Its specific gravity w'ith those 
of the mixtures ot tin and lead, must 
contain more than a fifth part of its 
weight of lead. 

PIIAIIMACOLITE, a native com- 
bination of arsenic of iion. 

PliOSPliOUESCENCB. a light 
resembling that of phosphorus. 

PllOSPHORlTE, tL, sub-species of 
apatite. Coipiuon pho,sphor:te cou- 


I sists of lime 59. phospboric acid 34, 
silica 2. fluoric acid 1, oxide of iron 1. 
I Earthy phosphorite contains 11*5 of 
quartz and loam. 

I PHOSFHOlllC ACID. The base 
of thi<t .aeid. or the acid itself, abounds 
in tlie mineral, vegetable, and auiinal 
kingdoms. In the mineral kingdom 
it is found in eombiiiation with lead, 
in the green lead ore , with iron, in 
tlie bug ores which aflord cold short 
iron j^arid more especially with cal- 
careous earth in several kinds of 
stone. Whole moniitains in the pro- 
vince of Estremadiira, in Spain, aro 
composed of this roinbination of 
pliosplioiic arid and lime. Mi Dowles 
alfiiin-, tliat flic stone is whitish and 
ta<>teless, and affords a blue flame 
w'lthout ‘mell when I hi own upon burn- 
ing coals. Mr. Proust desciilics it as 
a deii<.e stone, not hard enough to 
sfiikc Arc with «teel, and savs that it 
is toiiiid ill stiatu, which always He 
horirontally upon quartz, ami which 
are intersected witii veins ot quartz. 
When this stone is scattered upon 
biiniiiig coal-*, it docs not deerepHiite, 
but biu'iis witiv a heantifnl green 
light, which lasts a consMerable time. 
It uielts into a vviiite enamel hy the 
blow-pi |H* ; is soluble with heat, and 
some effei vcseeiicc m Ibc nilric acid, 
and forms siilph.ite ol lime with the 
siilpliuric uebi, w hile the phosphoric 
acid is set at liberty in the fliibl. Tlic 
vegetable kingdom nbniiiuls with 
phosphorus, or its eeid. It is priiiei- 
pally fouinl in plants that grow in 
ifiai-'tliy pl.-ioes, in turf, and several 
species ot the while woods. Various 
seeds, potatoes, agai ie, soot, and ehar- 
coal, allord idiosphorie acid by ah- 
•tracting the nitiie, arid from them,* 
and lixiviating the residue. The lix- 
ivium eontaiiis the phosphoric acid, 
vv bicii may either be saturated with 
lime by the addition of lime w'aier, 
ill which case it form.4 a solid com- 
pound ; or it may be tried by exiunln- 
ntion of its leading jiropertles by other 
chemical inctliods. In the aiiiinal 
kingdom it is found in almost every 
part of the bodies of animals which 
UFx* not considerably volatile. There 
is not, ill all probability, any part of 
these organized beings which is i^ree 
from it. It has been obtained from 
blood, flesh, both of land and water 
animals ; troin cheese ; and It exists 
in large quantities in boncsi combined 
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with ealcarcous «anii. Urine con- 
tains it, not onW in a disengaged state, 
but also conibiiicd with ammonia, 
soda, and limi*. It w'rs by the evapo- 
ration and distillatio'i of tlii«i exere- 
nieiititious fluid witii ohan'nal that 
pliospliurus was first niadu ; the char- 
coal decoinposinfr the dis(Mi«:ige<l acid 
and the ainmoiiiacfil salt. — (Hce Phos- 
phorus.) But it i'. iiKire rlicaply ob- 
tained by the process of Sclunde, irom 
bones, by the ap|dicatioii of ao acid 
to their earthy residue after calcina- 
tion. In this proee.-s the sulphuric 
acid appears to be the most conveni- 
ent, because it forms a nearly inso- 
luble cuinpotind with the lime ol the 
bones, liniici: of beef, mutton, «ir 
veal, being Ciilcined to whiteness in 
an open lire, lose ulinnstt halt of their 
wciglit. Tills iiiui>t be pounded and 
sifted, or the tiouble may be i^pared 
by buying tiie ponder that Is sold to 
make cupels for the assayers, and is, 
in fact, the puM'dcr of burned bones 
ready silted. 'I’o three pounds of 
ptiwder tliere may he afldcil about two 
pounds of roiicentiated ttulphuric 
acid. Four or five pounds of water 
must be aftervvaids added, to assist 
the action of tin* acid ; and during the 
whole pioccss tlio opeiator must re- 
member to plaee linnself and his ves- 
sels so that the fumes may lie blown 
from hull. 'I’he whole may be tlicri 
lelt on a gentle sand bath for twelve 
hours or more, taking caie to 'iipply 
the loss of water which h''i>c'.‘ns hy 
evaporation. The next day a large 
quantity of water must be added, the 
whole sti allied through a suve. and 
the residual matter, wliieh is sulphate 
of lime, must be eiluleorated h\ repeat- 
ed affusions of hot wutei, till it passes 
tasteless. The waters contain phos- 

E boric acid nearly free from lime, and 
y evaporation, in glazed eaithcii. 
and then in glass vessels, or rather in 
vessels of platina or siUer, for the hot 
aeid acts upon glass, affoid the acid 
in a concentrated state, which, hy the 
force of a strung beat in a crucible, 
may be made te acquire the form of 
a transparent consistent glass, though 
indeed it is usually of a milky, ofiaquo 
appearance. For making phosphorus, 
it is not necessary to evaporate the 
water further than to bring it to the 
consistence of syrup ; and the bidrU 
portion of lime it contains is not an 
impediment worth the trouble of re- 
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moving, as it affects the produce very 
little. But when the acid is required 
in a purer state, it is Tiropci to add a 
quantity of caiboiiate of aimnonia, 
wbicii, by douliie elective attraction, 
precipitates the lime that was held in 
solution Iiy tile phosphoric acid. I'lie 
fluid being then evaporated, aif^nids a 
ciystalb/.ed ainnioriiacal salt, \iiii<-b 
may be melted in a silver vcskc!. as 
the acid acts ii]«oi] glass or eHith''ii 
vessel*. The amnionri is dnven off 
1 >\ the heat, and tlie acid acijuires the 
form of a compact glass as transpa- 
rent as rock crystal, acid to t!ie t:i»tc, 
soluble in water, and deliquescent in 
the air. 'I'his acid is romiiioiily pure, 
but nevertheless may cont.iin a small 
quantity of soda, originally e\i^tMlg 
111 the bones, and not cn]iablc ol liciiig 
taken away by this process, ingenioui 
as it is. The only unequivocal method 
of obtaining a pure acid, appears to 
cuiidst in fiist roiiveitiiig it iiiln pho'^- 
pborus by distillation of the inateiiaU 
With charcoal, and then cnnvertuig it 
again into acid hy lapid cnmlmstio'i, 
at a liigh tciiipeniture, either in 
oxygen or atmospheric air, or some 
other equivalent process. Phosphorus 
may also ho converted into the acid 
state by treating it w itli nilrie acid. 
Ill this operation, a tubulated letort 
with a ground stopper, must be half 
filled with nitric arid, and a gentle 
heat ap]died. A small piece of plum 
plioiiis being then introduced tiiruiigh 
the lube will be dissolved with cller- 
vescence, profluccl bv the escape of a 
large quantity of nitric oxide. Tlio 
addition of phosjihorus must bo con- 
tinued until the last piece remains un- 
dissolved. The fire ticing then raised 
to drive over tlie remaiinlev of the 
nitric acid, tlic phosphune acid will 
be found in tlie retort, partly in the 
concrete and jiartly in the liquid form. 
Kulphiiiie acid prodiiees nearly the 
same effect ns the nitric ; a large 
quantity of sulphuiuus acid flying 
olt. But as it requires a stronger heat 
to drive off the last portions of tins 
acid, it is not so well adapted to the 
pm pose, Tlie liquid chlorine likewise 
acidifies it. When phosphorni is 
burned by a strong beat, sufficient to 
cause it to flame rapidly, it is almost 
perfectly converted into dry acid, "omo 
of which is thrown up by the force of 
the rninbustloni and tlie rest remains 
upon tlie supporter. This substanoo 
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luis alilo he<*n acidified by the direct 
application of oxyircn gaa passed 
tlirongit hot water, in which the phos- 
I horns was liquefied or fu‘«ed. The 
general characters of phosphoric acid 
arc: — 1. It is soluble in water in all 
1 ro|)ortions, prodneing a spceific gra- 
vilv. whieli inere'»ses> as the quantity 
of arid IS greater, hut does not ex- 
cised 2 wliieh is that of the glacial 
ai )•!. 2. it produces lieat wiieii mixed 

will \v:itei', ttiough not very eousi- 
der ilde. It lias no smell wdien 
]tui'e, and its taste is sour, hut noteor- 
roxiiTo. 4. When peifectly dry, it 
siililiines in ejose vei<>«ols, hiit loses 
tins property liy the addition of wa- 
ter ; in which ciieumstancc it gieatly 
diifeis Irorn the Inn acic acid, which is 
fixed \\ lien dry, iiut rioes by the liclp 
of water, o. When conslderahly di- 
liiteil witli water, and evaporated, tlic 
'd'lneoiis vajuiur cairios up a small 
jtortioM <if the aeid. f*. With chat coal 
or intlaininuhle niatter, in a stiung 
he.it, it lo'.es its oxygen, and hc^'oines 
eonveited into pfios]ihtiriH. Phos. 
plione acid is ditfieult of erystailizing. 
'riiough the phosphoric aeld is seareely 
corrosive, yet, when concentrated, it 
aets niton oih, wlucli it diseolnnrs, 
and at length tdackens, prodiieing 
heat, and a strong smell like tliat ot 
ether and oil of turpeiitnie, hut does 
not form a true aci I soap. It lias 
most elfeet on e.ssential oils, Jess on 
diying oils, and least of all on tut 
Spirit of Wine and pluisphonc arid 
have a weak artloii on eacli other. 
Some heat is excited by tiii-i nii<. re, 
and llie product wliieh comes over in 
di.stillation of the mixture is strongly 
aeid, of a pungent arseiiieal smell, iii- 
llaiiimahle with smoke, miscilile in all 
]>rooortions witli water, preei]iitatiiig 
silver and inereiiry fioiii their sohi- 
tiuni>, but not gold ; and although not 
an ether, )et it seems to be an nppiox- 
imatioii to that kind of coinhiriation. 
IMiosplioric acid, united with barytes, 
jirorlnccs KM iiiboliiblc salt, in the form 
of a heavy white powder, fusible at a 
bigh temperature into a grey enamel. 
Tlio best mode of preparing it is by 
adding an alka'iliic pliosphate to the 
nitrate or muriate of b:irytcs. The 
Tdiospliate of strontian diiTers from 
the pr«eeding in being Holulde in an 
excess of irs aci<l. Phosphate of lime 
is very rfhuiidant in the native state. 
At 31arin<iruscli, in HuRgary, it is 


found in a pulverulent fonn, mixed 
with fiuate of lime. In the province 
of Estremadura, in Spain, it is in such 
large masses, that walls of enclosures, 
and even houses, arc built with it ; 
and it is frequently e.rystailized, as in 
the apatite of Werner, when it as- 
siimes diiferent tints ol grey, In own, 
purple, blue, idire, and green. In the 
latter state, it inis lieeii eoiifoiinded 
with the crysoiite, and '-oineliineb with 
the bofyl and aqua niaiiiie, as in tlic 
stone called the Saxon beryl, it liUc- 
wise constitutes tlie eliief part of tin? 
bones of all finimnU. The pliosphalo 
of lime is very diHienlt to fuse, but in 
a glass-house fnrnaee it •ioflens, and 
aequires the semi-ti aiispareiiey and 
giain of porcelain. It is insoluble in 
wat'T, lint when well eaicined, formi 
a kind of paste ivitii it, as in inaking 
I'lipels. Deiiides tins use of it, it is 
employed lor polishing gems and me- 
tals, for alisdrbiiig grease from dotii, 
I'lien, or pajier, and for preparing 
phosphorus. In inehieiiK* it has been 
strongly reroimneiided against tlie 
rickets by Dr. Dotihomiiie, of Avig- 
non, either alone or cuinliiiied with 
piiosphate of soda. 'I'lie burnt harts- 
horn of llic shops is a pJiosplnite of 
lime. An acidulous phospliate of lime 
is found in human III ine, anil maybe 
crjstalli/ed in small silky filaments, 
or shilling sealesi, wliieh unite toge. 
Iher into sometlnng like the consist- 
ence t»f honey, and liave a pereeplibly 
..cid taste. It may he prep.ared by 
partially decomposing the ealearenns 
phosphate of bones l*y the sulphuric, 
Jiitr*e, or inun.'ific acid, or by dissolv- 
ing tti.it ]»hospliate in pliosphnric acid. 
It is suliilile in water, and crytilliz- 
abie. Exposed to tlie action oi Iieat, 
it softens, liquefies, swe’N up, be- 
comes dry, and may bo Inscl into a 
transp.uciit glass, wliiidi is insipid, 
insoluble, and unalteraldc in tlie air. 
Ill these clianietcrs it diifers from the 
glacial aciil of phri>phorn!i. It is 
barely decoinpoiable by cliareoal, so 
as to’ alTord phosphorus. The pbos- 
phate of potash is very dcliqiie9..*eiit, 
and not crvstaUizahle, but condensing 
into a kind of jcllv. Tdke the pre- 
ceding species, it first undergoes the 
aqueous fusion, swells, dries, and may 
be fused into a glass ; but this glass 
deliquesces. It has a sweetish saline 
taste. The phosphate of soda was 
first discovered cotnbiued with at»> 
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monia in urine, by Schockwitz, and 
M'lis railed fusible, or mlcrocosinie 
salt. Margraff obtained it alone by 
lixiviating the residuum left after 
Iirepai-ing phosphorus from this triple 
suit and charcoal, Haupt, who fiist 
disrriininated the two. gave the phos- 
plkutr of soda the name of sal inira- 
hile peilaturn. Roucllc veiy propeily 
announced it to he a compound of 
feoda and phosphoric acid. Herginanu 
considered It, oi rather the ac^lulous 
phospitate, as a peculiar acid, and 
gave it the name of perlatc acid. 
tiiiyton-Morveau did the same, but 
diMtingulshed it by the name ol oure- 
tic; at length Klaproth ascertained 
its real nature to be as Hourlle had 
atfirined. This phosphate is now com. 
nioiil> prepared b) adding to the 
acidulous phosphate of lime as much 
cuibonateot Mudn in solution as will 
lully saturate the acid. The car- 
lonate of lime, which precipitates, 
heing sepaiuted by filtration, the li. 
quid is duly evapoi ated so as to crys> ' 
tallize the |diosphato of soda ; but if 
there be not a slight excess of alkali, 
the crystals will nut he large and rc. 
gnlar. M. Funcke, of Linz, rccoin. 
mends, as a more economical and ex- 
peditious mode, to satuiate tlic excess 
of lime ill calcined bones by dilute 
siilphuiic arid, and dissolve tlic phos- 
)>liate of lime that rrmaiiis in nitiic 
acid. To this solution he adds an 
equal quantity of sulphate of soda, 
and recovers the nitric acid by dis- 
titlatioii. lletlien separates the phos- 

f diate of soda fioin tlic sulpliute ol 
ime by eliitriatioii and crystallization, 
as iiMial. The crystals arc rhoinboidal 
prisms of iliiTereut shapes ; efflores- 
cent i soluble in three paits of cold 
and one and a half of but water. 
Tliey are capable of beiiuf fused Into 
an opaiiue wliitc glass, w hich may be 
again aissolved ami crystallized. It 
may lie converted into an acidulous 
plius|iliute by an addition of acid, or 
by eitlier of the strung acids, w'hirh 
paitiully, but not wholly, decompose 
it. As its ta^tc is simply saline, with- 
out any thing disagreeable, it is much 
used as a purgative, chiefly in broth, 
in which it is not distiiigujsiiable fioiu 
coimnoQ salt. For this elegant addi- 
tion to our pharmaceutical prepara- 
tions, we arc indebted to Dr. Pearson. 
Ill assays with the blow-pipe it is of 
great utility; aud it has Dccu used 


instead of borax for soldering. T^e 
phosphate of ammonia ciystallizes in 
prisms with four regular sides, ter- 
niiiidtiiig iu pyramids, aud sumetiuu-s 
ill bundles of small needles. Its tastti 
is cool, saline, pungciit, and urinous. 
On the fire it cum|ui'ts itself like the 
preceding specie.-, except that the 
whole ol its lia'«o may be driven iill I»y 
a continuance ol the heat, leaiing 
only tilt: acid behind. It is hut little 
more buluble in liotwuter than in c(>ld, 
W'liieh takes up a louitli of its weight. 
It is pi city abiiiidaiit in human urine, 
particularly alter it is bccuine jmtiid. 
ft is an excellent llux buih lor u^says 
and the blow-pipe, and in the laliriLa- 
tiim ol coloincii }.lass and aitiUciul 
gems, riiuspliiitc ol magnesia crys- 
ItaUizcs in iircgiil.ir hexacdral prisms 
obliquely tniiicated ; but is eominonly 
puheiiilent, as it effloresces very 
quickly. It lequircs lilty yiaiU ol wa- 
ter to di -solve it. Its ta^te is cold 
and sweetish. This salt too is found 
ill uiiiie. Fouiciov and Vaiiqueliu 
have discoveied it likewise iu sniaJi 
quantity in the bones ot various ani- 
mals, though not ill those ol man. Tlic 
best way of preparing it is by mixing 
equal purls of the solutions of phos- 
phate ol soda and sulphate oi mag- 
nesia, ami leaving tlicm some time at 
rest, wiiea the phosphate of magnesia 
will crystallize, and leave tlie sulphate 
of soda dissolved. An ammouiaro' 
magnesian phospliatc has been dis- 
coveied in an intestinal ca'culus of a 
huise, by Fuiirnoy, and since hy Itar- 
tholdi, and likewise hy tlie former in 
some human urinary calculi. Not- 
witiibtanding the solubility of the 
phosphate of ammonia, tliis tiiplc salt 
is far less 7 -oluble than the phosphate 
of magnesia. It is paitiully decom- 
posable into phosph 0111 s by ehareohl, 
ill consequence of its ammonia. The 
phosphate of gluciiie has been exa- 
mined by Vaiiquelin, who iiifoims ns, 
that it is a white jiowder, or luueila- 
giiious mass, without any peri-eptiblo 
taste ; fusible, but not decomposable 
by lieat ; unalterable in the air ; and 
insoluble unless in an excess of its 
acid. It has been observed, that the 
phosphoi'io acid, aided by heat, arts 
upon silex ; and we may add, that it 
eiiten into many arlifieial gems in the 
state of a siliceous phospliate. 

PllOSPUOROL'S ACID. If phos- 
phorus and coirusive subliuata b« 
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made to net upon each other at an 
elevated temperature, a liquid called 

f rotoclUuride of phospboruM in lurnicd. 

f water be added to thi«i, it retiolves 
it into muriatic and phosplioiua acide. 
With a moderate heat the former is 
expelled, and the latter remains. 
Wlien heated in an open vessel, it in- 
i 1 .iines, phoaphiireired liydrugi'ii flics 
off, and phoopliorir acid lemain.o. Hy- 
drophoKphoius acid is thus found: — 
J^et water be poured on phosphurct 
ot bantes, and wait till the phos- 
)iliuretti‘d hydi 0(1^011 be diseiiKnRed. 
Then add eautiously to the liltored 
liquid dilute Miilphiiric ueid, till the 
barytes be preripitated, and tlic super- 
natant liquid is hydiophosphorus 
acid, which sliouM be passed through 
a litter, and may be eonociitiated by I 
evaporation till it becomes viseid. j 
PllOSPIIOIiL'S, is a inobt extraor-] 
dinary substance in nature, which lias 
been rendered in sonic degree useful 
ill common life, and nlfords much 
amusement by the woiidoiTul experi- 
ments wldcli by means of it may be 

S erlorined. Like many other useful 
iscovcrics, it oM’es its oi igm to the 
vain search after the philoxopher's 
stone, or the uit of tiiriinig interior 
metals into gold. Tlic first person wlio 
made phosphoiiiH was Biandt, an al- 
elieiiiist at Hainhurgii. who oiitaiiied 
it by a very disagreeable process, in 
small quantities, from in iiie. It may 
be obtained now by more agreeable 
processes. Put lialf a pound of piil- 
vciiscd ]diosphoi-ic acid into an eaithcii 
retoit with the same quantity of cliai- 
coal previously mixed together ; the 
beak of tlie retort must be a long one, 
and is to be immersed in a basin of 
cold water. Place the retoit in a tur- 
iiace, gradually heated, by putting in 
a small portion of fuel at lirst, and by 
lidding more, until at last a white 
beat is obtained. Here the phospho- 
ric acid will be decomposed, giving 
mit iU oxygen to the charcoal, which 
is thus converted into carbonic acid 
gas ; this gas ascends through the 
water, and as it ennlaiiis minute por- 
tions of pliosphorus, (paiticularly if 
the distUlation be rapid) combustion 
will take place as it arises from the 
surface of the water. The phospho- 
rus will come over in a fluid state, and 
will fall down in congealed drops to 
the bottom of the basin. When these 
luid the gas cease to come overi sepa- 


rate the apparatus, and examine the 
neck whether any pliospliorus adheres 
to its Internal surface ; tliis is to be 
removed by plunging it into hot water, 
itll tlie phosplioiic drops may be nf- 
tei wards brought to unite, by iieating 
them in a vessel of water. It is tlien 
to be preserved in stopped phials con- 
taining water.— Tlie process reeoiii- 
lueiidcd by Fourcroy and Vauquelin is 
as follow's. Take a quantity of burnt 
bones, dUd reduce tlieni to powder. 
Put 100 parts of this pow'der into a 
porcelain or stone-waic basin, and 
dilute it with four times its weiglit of 
water. Forty parts of sulphuric acid 
ai e then to be added in siiinll portions, 
taking care to stir the mixture after 
the addition of each portion. A vio- 
lent cflcrve'tcencc takes place, and a 
great quantity of air is disengaged. 
f,et the mixture remain for twenty- 
four hours, stirring it occasionally, to 
expose every part of the powder to the 
action of the acid. The burnt bones 
consist .of the phosphoric acid aud 
lime ; but the sulphuric acid has a 
greater affinity lor the lime than the 
pliosphorie acid. Tlic aetion of the 
sulphiiiic acid uniting w'ith the lime, 
and the separation ol the phosphoric 
acid, occasion the clferv’csccnce. The 
sulphuric acid and the lime combine 
together, being insoluble, and fall to 
the bottom. Now pour the W'holc mix- 
ture on a cloth filter, so that the li- 
quid part, which into be received in a 
porrel.iiii vessel, iiKiy pass thioiigli, 
A wdiiu* powder, which is the in^o- 
liilile snlph.’itc of lime, remains on tlic 
liiter Alter this has been repeatedly 
washed with water, it may be throw'ii 
away ; but the water is to be added to 
that part of the liquid which passed 
through the filter. Take a solution 
of acetate of lead In W'ater, and pour 
it gradually into the liquid in the poi- 
celain basin. A white powder falls 
to the bottom, and the acetate of lead 
inu<>t be added so long as any precipi- 
tation takes place. The whole is 
again to be poured upon n filter, and 
the white powder which remainsls to 
be well washed and dried. The dried 
powder is then to be mixed with one- 
sixth of its weight ol charcoal pow- 
der. Put this mixture into an c.'inhen- 
wire retort, and place it m a sand- 
bath, with the beak plunged into a 
vessel of water. Apply heat, and let 
it be gradually increased td^ the re- 
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tort bccomoB red hot As the heat in- 1 
ereases, air-buhhles vumIi in abiin-j 
danre ttirougii the beak of the ictort, | 
Fiune of which are inflamed when they 
coine ill emitact with the air at the 
surface of the water. A siilirtanee at 
last drops out similar to melted wax. 
which coiij^eals uiidei the xvater. This 
is phosphoMis. To have it quite pine, 
melt it in warm water, andsiiaiii it 
several times throiuih a piece of uha- 
moy leather uiidei thesiiilaPe of the 
water. To mould it into sticks, take 
a glass riinutl with a Imig tuhe, which 
must 1)0 stopped with a cork, h'ill it 
with water, an 1 joit the phoaphoins 
into it. Imineise the funnel in b*iii- 
inufwateii and wlien the phosphorus 
i'. melted, and Hows into the tuhe of 
the luiii'el, plunge it into cold water; 
and when tlie idiobidiorns has heenme 
snlid, remove the eoik, and push the 
phosphorus from the mould with a 

i iiecf ot wood. Thus propaicd, it must 
le tireserved in close vcs-eh contain- 
ing pure uater. When pliosjdioru-. is 
I'Ci leclly Tiiire. ills semi-tiansparent, 
and has the loiisisteiiee of wax. It is 
so soil that it ma> he cutvvith a knife. 
Its speoific gravity is fioml77to 2*0Jt. 
Jt has ail an 1(1 and disagiooable taste, 
and a peculiai ■‘iiiell, soiucw'liat re- 
Si'inhling gailic. When a slick of 
pljosphonis ii hioken, it exhibits »on)e 
appeal aiiee ot crvstallization. The 
CM stills are ueedle-sliaped, or long 
oi-tahcdioiis ; hut to ohlaiii them in 
thoir most pci feet state, the suifaee 
ot the phos|)}iori4$, just when it be- 
comes solid, shoii'd he pierced, that 
the internal liquid phosphorus may 
flow out, and leave a cavity for their 
Inrni.'Uioii. When phos])Ii(iriis ia ox- 
I'osed to llie light, it liecomcs of a red- 
dish coloui , w'ncli app ears to he an 
incipient comhm>tioii. It is therefore 
m cc'-^ary to prcscivc it in a ilaik 
place. At the teinpcrntuie of }i9 deg. 
it hccoines liquid, and if air he en- 
tirely exeliidcd, it e\ai)orates at 219 
de<r. and hoils at A.M deg. At the 
teini^evatiiro of 13 oi' 41 deg. it g ves 
out a white smoke and ia luminous m 
the dark. This U a alow combustion 
Ilf the plinaphonis, which becomes 
more raidd as the temperature fa 
rriUed. Wlien phosphorus ia heated 
to the temperature of 148 deg. it fakes 
tire, burns with a bright flame, and 
gives out a great quantity of white 
smoke. Phosphorus enters into com- 


bination with oxygen, nitrogen, hydro- 
gen, and enrboM. Phosphorus mii^t 
be kept in water, for wlien expoaeil to 
the air, it gradually cotisuiucsi by a 
alow eotnl)ii*<lion, and with only a 
small degree nf heat will inflame. 
When exppi iiuents arc pei toriiied with 
it. 111 Older that rio unpleasant acci- 
dent may .icciir, it is iiecess.iry to have 
a ba-iri of water at hand, in winch it 
may he occa'*ionally dipped, to preiciit 
its ifiilamiiig froin the lu'at of the 
hand Take a piece of pliosphoi iis, 
a'ld write with it on a Mack hoard, or 
on a slate, or on the wall. Take 
away the liglit, and the letters will he 
seen shiiiiiiir iiitliedark. The phos- 
phoiiis, when luhhed on the wall^ 
slate, or hoard, in writing the letters^ 
had lell a small part hehiiu', and this 
slowly huiiit away, ami when the 
light WMs removed, this coinhustioii 
tendered the Ictteia \isible. After 
tlie phosphorus is all burnt, the 
light eeaaes. 'I'liis expeiiinent is soinc- 
timesi einploved to fiigliteii tlieinrtcpe- 
ricneed ; but it is moat lilamealde to do 
so, as most unpleasant roriseqiieiiees 
maybe the result. If w'ritiiig be made 
with phosphorus on purjde paper, af- 
ter the light has eeased, the traees of 
the letters will be of a red colour on 
the paper. Thia arisps from the phos- 
phorus attracting oxygen in the pio- 
cess of comhiistloii, and forming 
thereby phosphoric acid, which chan- 
ges the blue into red. If a bit of 
pbosphonis be placed on unslaked 
lime, and a little water sprinkled on 
it, the heat will quickly eanse the 
phosphorus to inflame. If a bit of 
phosphorus iie wrapped up in paper, 
and then rnlihed on the table, It vvill 
set the paper on fire. Friction, by 
raising the temperature, produces the 
effect. This will in some degree ex- 
plain the mode in W'hich boxes of 
pliosphnrus are employed in striking 
a light. The phosphorus is usually 
combined with lime or sulphur, and if 
a brimstone match be put into the 
box, and rubbed against the coroposi- 
lion, it will be set on fire, and serve to 
light a eaiidle, and on a cork being 
put into the botUe, the fire is extin- 
guished. In some boxes the composi- 
tion is lucli, that it is necessary to 
put in the match, and on drawing It 
out. some part adheres to it ; it must 
then be rubbed upon a cork, when It 
is cnflained, and sets the match on 
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fire. The cork is uncd because, being 
n ueak conductor of heat, it does not 
fiiiry oil the heat pioduced in fric- 
tion. These boxes act iiineh more 
leudily in suinincr than in winter If 
a few ftiainoot pho-)ih<ii us beiiihhcd 
in a inoiiarwilh iron liliii|;s, they iin- 
iiiiMliat('l> take I'lu*. l*ul a little hit 
oi ]i|ui-]ihorns into a phial, and loiir 
on hulling water ; shake the phial in 
the daik, and Iheie mil he an appear- 
ance (it hiilliant stai's. IhiT a hit of 
ph()«yihoiii.s into a reloit, Mith water, 
ami IjoiI it over a 4>in«11e or liiiiip. and 
then shake it in tlie daik, and it will 
exhibit a he.iuliliil Inininuus appoar- 
aneo, not unlike the iniioia borealis, 
ir'ho'-ydioiati'd hyirogen gas has this 
piopci t\, tliat it Millaincs iininediateh 
on coining in contact nitii the atiiios- 
pheiic an. It in.iy lie made thus: — 
into .1 letort pul water, and some 
1 i(*C('s ol kail yuirum. or pine caustic 
boda, wliuh may he got at eheiuists, 
and A inccc ol pliosplioitis ; hoil ito%er 
a cainllo oi lamp, and keep the inoutli 
ol the letoit under the surtaee ol v\a- 
tei, mill a hasm : tlien the gas will 
be loimed, and will use tliiough the 
Matei,aiid inllame the instant it comes 
in cuidiict Milh the air, L’hosphoia- 
ted lime till oun intow ater pioduces 
piiospliuj ateil h>(iiogen gas, which 
Uses and blazes away at the suitace 
of the watci. J1 is supposed that the 
appc.iram es called “Mill with the 
M isp” arises Iroin the lornintiun by 
nature ol this species ol gas. This 
g.ist may aNo he made by yiniiing a 
hit of yiliosphoi ifs into a glass oi re- 
toi t 111 w hit li coiuiimii hydrogen gas i 
is nia'Ie, by the soliiMon of zine. m | 
iion liliiigo, ill dilnicd sulphuiic acid. 
IMiosphoi'us IS cunsideied to he the 
cause ol maiiv natuial phenomena. 
The liglit ol the glow-worm, whieh 
(iNappcars entirely when the aiiiinal 
j<i hiDiight to the light, but iwhiih 
bhiiies like a star in the hedgcH, in 
the darkness ol the night, is supposed 
to aiise Iruiri a slow piiosplioiie coni- 
bii'dioii. M'hat is veiy extraoidmary, 
tlie insect has the power of disconti- 
nuing this light at pleasure, — and 
which it does for its ow'n protection 
fruiii enemies. It is the female which 
thus sliines, and, like IJcro ol old, 
guides her JLeander to lind his way to 
her abode. Fire-flics in warm cli- 
mates shine fioui the same cause. 
The eyes of some animals aliiue in 
447 
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the dark with a phosphoric light. In 
warm weather, when the passenger 
looks over the stem ot a ship at sea, 
be is biirpriscd to see directly under 
her 1 udder, and for a short way in 
her wake behind her, a biiglit sliining 
appearaiiee, produced by tlie fiictiou 
ol the ship and the water, in whieh 
there is a poition ot phosphonis dif- 
tu^ed, from the decomposition of the 
aimnal bodies wliich perish in it. 
When liesh fl^li have been hung up, ami 
have been kept for a week or more, a 
peibon going into tlic room where tliey 
are. alter it is daik, will see them 
shining It arises fjoni phosphorus 
Avl.ieh is disengaged in this im'ipient 
stage ol pnirelaction ; and weie the 
fish kept longer, a btill greater ayi- 
peuiaiu'C ol liglit would he peieep- 
tible. In the tinpleal climates, the 
phosplioiic light in the wake of a 
ship is still inoie brilliant tlian with 
iih in biiinmer, and extcr.ds imicli far- 
thoi hehiiul in tlie wake ot the ves- 
sel. There is also at times to lie 
seen blight luminous appearunres in 
tlie water ; and on taking up water 
ill a bill ket. and examining it, there 
aie louml innumciable insects, Iroin 
which tills liglit ]>iocceds. When 
idiosplionis is (‘omiiined with hydio- 
gen gas, it is veiy leadilv iiiflamod. 
When phosphorus i** heated in Idghly 
laielied fnr, it lorms llirce jiioducls : 
pliosphonc acid ; a volatile wiiile 
pow'der, solulde in watci, and which 
ini|iaits its p.'opeities to it ; and a reil 
suh.stance, whicli is proh.tlily an oxide 
ot phospiioius. Fliosyihoriis and ehlo- 
rine readily comhiiie. it combines 
aliowith iodine, in dilTerent piopoi- 
tions. riiusplioius combines also with 
sulphur. IMio^plioius is soluble in 
oil, and makes them appeal luminous 
in the dark. Alcoliol and ethei dis- 
solve it, but more sp,inrglv. When 
swullovved in tlie (quantity of a grain, 
it IS poitonuns. 

FIloSi'llUHUS OF JlATiDWlN, 
BOLOONA, AND CANTU N.—Sce 
JJaiifwin, Uolofgna^ nnU i'auton. 

FHOSFHUllR'r, the comliiiiafion 
of phosphorus witli another substance, 

Fll LOGISTIC ATKD Allt. Nitro- 
gen. 

PHLOGT.STICATED ALKALI. 
Feri'opriissiate ot potass. 

PilRYSALlTE and PYROPilY- 
SALITE consists of alumina 57‘74t 
silica 34‘36| and fluoric acid 7'77* 
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PTCROMBL, the cTiftractcri&tie 
principle of bile. Mix sulphuric acid 
and A\e parts of water with fresh 
Mle, and a precipitate will be formed. 
Heat the precipitate, and decant the 
clear part, there remainH a compound 
of sulphuric acid and pieromel. 

PI(!IlOTONlA, the poisonous prin- 
ciple of the coiMilus Indicus, the fruit 
of the nieiiispernium coculus. It 
unites and tonus crystals n ith the 
sulphuric, nitric, muriatic, and acetic 
acid. 

PIMEMTE. A variety of steatite. 

PINCHBECK. Copper, ^vith a 
larger proportion of vine than is in 
brass. 

PINEAL CCNCIIETTONS. .are 
phospluite of lime deposited in the 
pineal gland. 

FINITE. A blackish green mine- 
ral, consisting of silica alumina 
6375, and oxide ot iron 6 7'’. 

PIs rAClTE.— See Kpidole. 

Pl'K’H.- See Bitumen. 

PI '!’( ’ I l-COA L. - Sec Cou/. 

IMTCll-STCNE. A species of 

(pi.iit?.. 

JM'r-COAL.— See Cou/. 

PLAN 'IS.— See I'etrctable 
dom, 

PL.A.SHA, eoiHists of Ofi'/J silica, 

0 2.'> alumina, non (I’.'i, ln«s 27>. 

PLASTER OF JLVillS. Sulphate 

01 lime oi g) p»nm i^ tiie chief con‘ti- 
tiienl of the hills about Paris; and 
beuee the name ol plahtcr ol Paris 
gi\en to tlial ininernl. 

PLATINA, l*•olle of the metals for 
the discovery of M'hieh we arc indebt- 
ed to oiii eoiitempoiarics. Its ore has 
recently been found to contain, like- 
wi-e, |(,iir new metals,- - palladium, 
iiiditim. o-miniti, and ihofliiiin ; whirh 
«ee , beside iron and ehriiiniiim. The 
eiiiile platitia is to bo dis-olved in ni- 
ti o-:iiiiiiatii: acid, preei pit. tied by niu- 
n.iTe ot aiiniioiiia, and exposed to a 
\eiy \iolciit heat. Then the and and 
alk.ili are expelled, and the met.il le- 
(IiieeJ in an agglutinated state, whirb 
is iiMideied more eonipact bv pressure 
M'hile red hot. Pure or retnied ulati- 
na is by inueb the beamiest body in 
nature. Its spenlie giavity is ^Pii. 
It IS very nialleable, though omiiider- 
aldy harder than either gold or hiI- 
ver ; and it hurdcMis much under the 
hammer. Its colour on the touch- 
stone is not distinguishable fioin that 
of siUcr. Puic platiiia requires a 


very strong heat to melt it ; but when 
urged by a white heat, its pails will 
adhere together by lianiinoring. Tins 
property, which is distinguished by 
the name of welding, is ]>eculiar to 
platina and iron, which roscinhle each 
other likewise in their inlusibility. 
Platina is not altered by exposure to 
air, neither is it acted upon by the 
most conecutiateil simple acids, even 
when lioiling, or distilled fioin it. The 
.aqua regia best adapted to the solu- 
tion of platina, is composed of one 
part of tiie nitric and three of the 
niiiriatic arid. The solution docs not 
take place with lapnlity. 'A small 
quantity rf intnc oxide is disengaged, 
the colour nt the Hiiid becoming lii>t 
vellow, and aftei ward of a deep red- 
dish hiou II, whirh, upon dilution with 
w'atei. is round to be an intense yel- 
low'. 'I'his .solution is veiy corrosne, 
md tinges animal matter of a bl.ick- 
«sh blown colour; it aifords crystals 
bv evaporation. CoiintMoussin Poiish- 
k*in has given the toHowing nicthud of 
preparing inallcahle platina: — Preei- 
pitate the platina tiom its solution, by 
muriate ol aniinoni.t, and wash the 
precipitate with a little eoM water. 
Reduce it, ill a coiixeiii.mt enieible, to 
the well-known spongy iiiet.illic tex- 
ture, whieh wash two or three times 
with boiling water, to caiiy off any 
poition of saline inattei that may 
Inue escaped the action of the fue. 
lioil it lor about halt :tii hour, in as 
mueh waiter mixed with uiie-teiitii 
part of muriatic acid, as will cover the 
mass to tlic depth of about half an 
inch, in a eoiivciiient glass vessel. 
This will carry off any quantity of 
iron that might still exist in the me- 
tal. Hcrant till* acid water, and edul- 
eoiate, or strongly igiiile tiie jilatina. 
To one pait ot this metal take tw'o 
parts of inevcuvy, and amalgamate in 
a glass or porphyry mortar. This 
amalgamation takes place very readi- 
ly. The proper incUmd of roiiduetiiig 
it is to take about two drachms of 
mercury to three draehiiii of phitina, 
and ainalgamate them together ; and 
to this ain.alg im may he added alter- 
II itc small quantities of platina and 
inereiiry, till the whole ot the tw'o 
metals is coin1)iii<‘d. Several pounds 
may be thus amalgamated in a lew 
houi s, and in the large way a proper 
mill might shorten the operation. As 
soon as the amalgam of mercury la 
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made, rompreaa it in tube^ of wood, 
by (Uu pr(‘'«-iut* <vl an iron snew up- 
on a cylinder ul wood adapted to the 
boie ut the tube. Tliia ioii-oii tbu su- 
perabundant iiKTcMiry Iroin the iiiiial- 
jiraii), and renders it solid. Alter two 
or till ee hours, burn upon the coaN, 
or ill SI crneible lined with rliaicosil, 
the siieath in l■’hl('h the aiual^aiu is 
roiitained, and uiire thd lire to .i while 
heat ; after ivhuh the plaiiiia uniy bo 
fakeii oi.t ill a very solid state, lit to 
1)0 forgeil. Muriate ot tin is .so deli- 
cate d test, of platiiia, I bat a siiiKle 
riiop of the reeeiit sulutioii ot tin iii 
iiiurisitie acid, gives a blight red ro- 
loiirto a •odiition u! muriate ot pl.iti- 
iia, scarcely di'<tiiiguis|iable lioni w.i- 
ter If the muriatic solution ot pl.iti 
iia be agiti-ited with ether, the eihci 
M’ill bocoine iiiipiegiiated willi the me- 
tal. 'J'his ethereal sidiilion is ot :i 
fine ])ale yellow , does not st.iiii the 
skin, aiii| is precipitalile l»y aiiioiouia. 
It the iiitio-muriatiu solution of pla- 
tin.'i he piccipitated by lime, and the 
precipitate digcsti'd in Miilplimic aeid, 
a sulphate ot platiiii will he fuiiu.'d. 
A snhiiitrate may he tunned in the 
same inniiner. Aeemdmg to M. (’he- 
nevix, the msidnhie Mil|diate contains 
fit'/i uxide ol pl.itiii.i, and 15 5 .aeid 
and water; the iiwolulde iiin]iafe7h 
ot oxide, and the siihiiitiatu <S*| ot ox- 
ide ; hilt tliepuiity ol the oxide of 
platina in there i'. uiieertam. Piatina 
does not eoiiihi'ie willi sulphur di- 
reetly, hut is -oliilde hv the .ilkahne 
sulpliiiu'l and piecipil.ited iroiii its 
iiiliii-iiiuriatie <‘*iiutii>n, by siiljihuret- 
ted liydrogiMi. l*elletier united it with 
phosphuriis, hy projecting ‘•mail hil>, 
ol ]ih<isplii)ius on the niet.il he.ited to 
redness 111 a I'l itnhie, or exjiosiiig to 
a stioiig he.it rmir | aits eaeh ol pl.it i- 
na and c oicrete ph'ispliwric .n-id with 
one of rliari-o.il powder. The i»hos- 
phnret ot plalina is ot a siliciy while, 
veiy brittle, and haid enough to strike 
liie with steel It is more tiisihlo than 
till* metal itself, and a sliuiig heat ex- 
pels the phosjdioi us, whence Pelletier 
attempted to obtain pure platma in 
tins w.ay. He tuund, linwever, that 
the last ]>oitiuns lit phosphorus were 
expelled with too iinicli difficulty, 
riatiiia unites with most other metal-. 
Added 111 the pro]iortioii ot orie-tw'cltth 
to gold, it form-> a yellowish-white 
metal, highly ductile, and tolerably 
elastic, so that Mr JlatcheU supposed 


it might he used witli advantage for 
watefi-spriiigs and other purposes, fts 
speeilic gr.iiity was ll)-0i;t. lM.atin:i 
renders silvei more hard, hut its co- 
lour iiioie dull, ('upper j., much im- 
proved h) alloying with platma. From 
J-fUh to l-:!.5t[i, or e\eii less, r.'iiders 
it of a golileii eolonr, lianlei, siiscep- 
tilile ol A liner poli.sli, siiiootli-gianied, 
and much less liable to i list. Alloys 
ot platma with till and load arc \eiy 
apt to garnish. — See fio//. From its 
haiilness. Infusihility, and diflieiilty of 
heiiur acted upon liv most agents, 
platina i- of great value fur making 
vaiioiis chemical le-isels. IM.itinniii 
iii.iy he diawn into very line wire. 
T'lieie arc two oxides of platinum. It 
is dissolved in chloiiiie, and siiljiliatc 
of platinum may be obtained hy pass- 
ing a ciuieiit ol sulphuretted hydro- 
gen g.is through the nitro-iiiui ialic 
Milutioii A liilmimitiiig powder is 
obtained fiiMn ])l:ilinmu 

\ST.— See Cryfanite. 

PLUM ll.VfJO. Tiie pre-eiit state 
of elieinicul snenee is ^eiy eiiibarr.is- 
siiig to all those who me liot jiaiticii- 
laily conxeisant with the daily diseo- 
\eries which are making. When the 
«tudei)t has aeijiiiied a knowle-lge of 
the piineijial tart- and tlie usually le- 
eeneil theoiie-, in the eoiii.se ot a few 
uioiitlis he takes np a si lentilic joiii- 
iial, and he iinJs some inipoitaiit di<- 
eoxery, a new lll'■ol^, and that what 
lie had lemiied and eiiiliMVonred to 
keep III ini.'i'l, he iiiii-l now iiiilenn 
and loigel. Tin- o!i-ei \alion will ap. 
ply to pliiiiih.igo n: hhiek lead, xv Inch 
w.isiisuallv eon-ideied a < omhination 
of eaihoii and iio:i , but if i- i;oiv .is- 
seiled that Ihe pie-eneo of imii is 
iiieielv .uhentitioui., and ih.il plnni- 
ha^o 1 - iiiitliiiijr iiime th in an oxid.* ol 
eaihou. it iswuiihy ol mnice, that 
pliimh.igo is iilteii li»und m lOM-i ler- 
alile abund iiiee in e.i-l non, .i- in 
caimoii ; and it is leni.iik.ilile, tli.it 
tlie weakest guns arc hy no means 
those winch lni\e I lie gi e.ite-t aliun- 
daiii'C of it. The best nialleahle iion 
cont.ains none ol it, and a gi eat part 
ot the process o I i»lmmg eoii-i-ts in 
the eouihiistion of this suhstaiu e ; and 
hence, in -nine degree, the loss of 
weight. The pig metal used lor shells, 
whii'li is of xaiious qualities, gene- 
rally distinguished into thioc kinds, 
white, grey, and black, alford black 
lead af(cr svlutiqu, but various in dif- 
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fnont sporimoii'!. Tlie pier- . T»u» att of luakiriff pnrrrlain h on/* of 

■t.i). siiliiti M) in aiMil'*. oi wlni'li ! llniM* in ulmli lOuioao lia<* lifi'ii fs- 


Itu' .ii-oloU'* i-* till' tin* I 

i‘ I (|Uiiiit!t\ ot I'liuU li'.nl, .null 

ill tlic nio-l s.lal!' If IS v..iirif- ! 

liDii'i. i‘(|ii.il I'* IIjC jmn in l-ulU, .in*! | 
»n .snlul llial it inav If i nf \*illi a' 
knili' iino ptMU r." . Ili.ifk liM-l tliiis' 
liMaiiii’d liiM-i.iiii*- liol (III (••viio-'Hio to ' 
111 '- . 111 , --ni- ',11 i; ’.\lr.l 1 iln’iv* i > ai \ | 
li-OT-'i 111 (* lo lie (-1 :i ;'Oi r-lril, p.iiioii* 
i.iil> wlirii IIk" sill I. u*.. ii. ^,(i.,|i(-il 

oil in 'III (‘<*ss|(i||, *-,1 „S lu 'iiM* flCCls, 
In llic .',11. 'I'liis ,111 .-s IK. Ill till* .i|i- 

^ni|'1in'i i.f o\\,‘cii Jn Tlioso 
w iMMc llii' sul. -i.iiii'o (iocs ’ III hoar m- 
licnio t.ikiMi I'lil ot fin* il 

Irniii the piniC's nl i'\\';'cii ilio:i 'lai 
iinr In 1*11 pcilminoil limini' Ih.* >iilii- 
tiDij 'I lie ii"ii cdiios 111 the poitoi^ 
ll.icks, aillM I OlII”' o'liituioa l> tlio 
nil til, and t ikcii out anil soia|-Oil, 
i.ivo fiooii Iniiinl lo ooiif.iiti iiotliina i 
hut hlaik i'M'l, tliL* non 1 umi.r l’ 0 <‘ii 
('issnlM'd , aniliiiis liliiok li'.ni, W IK ‘11 

it has hooii sf.apoil, Ims l.oori touiid 
lo lie Noi's lint, -Hill to * .HIM* t'vapoi a- 
li^ii ol the •iioistnie |iiil upon it. 'ilio 
fruiis laUeii l> joe.iiis ol diMiijr-hoils 
• ml Ilf till* xe-s(»l ol ilu* Spaiii<ih Al- 
in. Ola, \\h'( Il was *nMik iii 3lull Sound 
ill i.'^'s, In -oiiii* .iiUouliirois 111 l/H* 
ui-»e loiiiid to he (oiioded, and when 
n 1 .'.pi'll ielt \ei \ hot, to the .i>toiii'*h- 
ini i.i of |f<c Mii.dil«indois, who could 
n.d eoiieene tin* eaiisi*, allei the rruiia 

11.01 lieeii iM'.iiIytwo eenluiiesi in tlu* 
sea lilai k lead iii.ay tliii» he niadr 
ill an artitu'ial way, and loiiiui to he 
till* ‘«aiii'* Milislaiiec as that foriued 
Uy natnie. - See iJlucK- LtUfi. 

I’til.sONS, siiiisi.inees \\ !iieli,\i1)en 
a|ip1ied to IniiijT hodte-, tend to dc- 
i.iio'c the Mlul liiiietions, and pio- 
diite de.itli. Some |miisoiis act hy 
their eoi losive piojieit),— as ai'scnio 
and (oiiosue siudiniale ; oiliei poi- 
Miiis In hem;; most poweilulK astiiji- 
peiii ; some poisons aie aerin, otliers 

11.1 rolie and siii[iif\iiip, wlmh pro- 
h.ildy tia\ e a diiei't iiowei mioii the 
hiiiiii : soiee desti.iy uiiiinal iMe h\ 
their putieseeiit iiualities. 

J'OLM^'HJlOITJfi, till* colouring 
inaltei (.1 iianroii. 

ro.MlMlOhiX, while oxide of ziiie. 

J'OMlHlim.S M»AH.— See /ie«- 

I'.y .Sjittr, 

l‘i tJtCKLArN E MlTII.—SeofVrtr/. 

l’i>ill,’El/AiN, is the most ieauti- 
iul and the iine'tul .all caitlicn i^arcb. 
laU 


relied tiyoiieiit.il nations. 'Pin* hist 
poieilaiii tliat was seen in Knroiie 
was |iinti';ht liom Japan a.id i'liina. 

1 lie whiteness, I |■illlspar<'^■ v, llrlelle^s, 
neatness, elcjr.i’ice, .'ind even rnapiii- 
uceiire ol thi^ eottei \ , wlin 1. soon he- 
•-aiiie liie Ol il tiiieot ol siniiptnoii.s ta- 
llies, did not tail to excite the .idrniia- 
tiiiii and ludiistiy ol Enro|ie:iiis. P’a- 
I'.iitii eolles, niNsioiiai \ at Chinn« 
si'iit homi* a .siiiiminvy dcs( nption of 
till* piiicess hy whwli the iiiliahitantA 
o'. Ih.ii Cl lint IV make tlieir porcelain, 
.and .ilso a sni.iH (|ii;iiitity ot the in.i- 
teiials wlin-li tin v employ in ita eoni- 
po-itioii. Me that the ('fiinese 

composed llieir porcelain of two in- 
predients, one ot whieh ii a lintil 
stone oi lock, ealloil liy Ihciii petuntse, 
which they eavelully priiid to a veiy 
line ))<nvdei, and the other, called hy 
Llieiii kaolin, is a wlitc eat thy siili- 
slanee, which they mix iiitiin.ilely 
with the pioijiid p(‘tiintse. Ileauimii’ 
examined Imth these mailers, and ha- 
ving ex|iosed them se|iniatcly to a 
violent flic, he disroveied that the pe- 
tuntjie had liiscn witiiont addition, 
amt that the kaolin hail piveti no sipn 
of liisiiiilitv. lie allei wards mixed 
lliese ni.itleis, and formed eakes of 
tlieiii, winch, liy hakinp, wen* con- 
verted mto poicelain sinnlai to that 
oi Mh'iia 

I’vmi KLAIN OK KEAlJMlJR. 
Ileainiiur pa.e the ijnaiitv ol imreo- 
lain to plass ; Uiat is, he reiideied 
plas« oi .1 milky coloui, semi-ti .iiisp.i. 
lent, St, hard as lo .stiike lire with 
steel, iiitiisilde, and ol a lihioiis plain, 
hy means of ceinenratiiiii. Tlie pro- 
ce^s which he puldished is not ditli- 
cult. ('omriion irla-!-, sneh as tli.-it of 
win. h w me Irnttles are made, sueeecds 
he.st. riie pi.iss vessel wlneh is lo he 
I'lMiveited into poret Iniit, is to he iii- 
c'osi'd ill a luikeil earllien r.ise or 
sepp.ii. Till* vessel and easy ant to 
in* lilied vvilli a rcnieiit coiii]io»('d of 
eifiial jiaitri ot .sand and powdered 
gypsum or plastei, amt tlie wlinle is 
to be put into a potter’s kiln, and to 
lemain theic dniiiig the baking of 
coniinon eaithenwaie; alter vvbieli 
the glass vessel wall be Inuiid trans- 
formed into such a matter as lias heeii 
desciihed, 

POUPJIYR'Y, derives its nriinn 
fiom the Gi'cck word signifying red. 
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a'^ tli(* pnrpljyry l>v flic aiu-ionta 
was nio'-t rr('(|iipiilly ol tli'tf colour, 
'i'lip Icini poipliMy IS vcrv vanup, Im*- 
ii'jf api'li'*'! to ull rocks that lic\c a 
conil>'Ul base or trn iiiwl ni wlriili 
rrv«>t,iK oC aiivkitul .11 c laibcdilcil ami 
disiMuiIv visible. Tiiiis, acciuiliii;r 
to llic kind o! stoi’C in w hic|j the 
nx'l.ils .icciii, liiO |mi|tliMy lakes its 
iiioic ipprojn iaic Timms •'i> hoi n-stonc 
1*01 |)]i\ I V, ->.10110 ]ioi;di\n, pilch- 
stoiic ami ohsiili;iii poi pliM v. sk.c. 'I'hc 
base ol jioipliMV Is ■'ciieiolh allied 
totiap. and is Insihle. 'i'lie ci \ st.iN 
Jiie either ipi.iit/ or leispai, lint nioie 
Coiiiiiioiily the biller, ioiinirt' loiir- 
jod.'Ml or siy-.idfd pi isins.ivlH'se length 
IS trvpiiler than the hreailth. 

IMJl'rL.VXn. A eomiiael sand 
stone Iron] the isle ol Poitland Minted 
bv a ealetireniis eeimnii. 

I'd’I'ASS. 'rills alkali is rorn- 
inonlv called the vefief ihle alkali, be- 
eaiiso it IS obtained Irnni tiie ashes of 
ve^etableH. It iisis been di*co\eied bv 
iSir 1 1. D.iw to consist ol a inetel 
u-hieb In calls pota.ssiuiii and two poi- 
tioiis ol oxY^ti’ii and water. In the 
fashionable nomeiiclatnie of the day 
it is called the bvdiMted deutoxide ol 
)iol.issniiii. In the iirts ol life, ard 
iiiileed even in scienlilie mve'^litJ.i' 
tions, we are Iitlle concerned with po- 
ta-^iiini, • nt with th's ver\ eoiniiionlv 
and useiiil alkali in the stale in whicii 
we 11 .id It. 

7V//1/C 0/ thr mhiu' jrroiiurt of one 
ths. uf ii'fies of the fol~ 
lowmjr rr'^rtrihles : — 

Saline pi odiicts. 
Pt.llli.nlT,.lk.'vJ 
wheat or iirMs,\ 
St.ilk-s.i|-iinlhi.»-e',.tb) 

Vnie-hranclies 


Kim 

- l'.'» 


J{ox 



Sallow 

. I'jj 


Oaic 

- Ill 


Aspe.i 

- <>i 


liecih 

- Ji:i 


Kir 

- ri2 


Fern cut in A Uftnat, 1 KJ 

or 12.5 .Mccorii- 
iiift to Wil- 
deiiliciiii. 

XTormwood 



Fumitory - 

- 3(J0 


Heath 

- llii 

Wildeiibeim. 


On these tallies Kirwan makes the fo!- 
lovvin;? leiiiarks: — 

1. 'riiaf 111 iteiieral W’eeds yield imno 
ashes, and their ashes much more salt 
151 


than woods ; and that eoiiseqnr-ntly 
ns to salts of the veiretahle alkali 
kind, as pota*-!!, pcarlasb, cashnp, &e. 
iieilber Ameiica, Tiieste, nor the 
1101 t.’ici n coniil I r-s, have any advan- 
tesie over 1 1 eland. 

•J. Tliat ol all weeds fiinrtory pro- 
duces inosi s,ilt, and next to itworni- 
w ond. itiit il we attend only to the 
<|naiititv ot salt 111 a ^iveii weiifht of 
ashes, the ashes ot woiiiiiv'ood con- 
tain Hiost. 'rntolnnii fibiiiiiiin also 
prodiiees niori* aslies and salt, than 
lern. 

Til'* ]>roeess for iditaininif pot and 
peailash is pivcn by Kirvvaii, as lol- 
lows : — 

1 'J'be weeds slmiild be cut just be- 
fore they seed, then spread, well dried, 
and feathered clean. 

2. They should he biiriied witliin 
doors on a tirate, and the ashes laid 
ill a ihesl as fast as they are pro- 
dueed. If luiv charcoal be visible, it 
sboiilu be picked out, ami throwii 
back into the lire. II the weeds be 
moist, much eoal will be leqiiiied. A 
close sniolhered tiie, wbie.h has been 
lecomnieudod by some, is very preju- 
dicial. 

3 They slioiild be lixiviated wilh 
twndve times their weijjfiit ot boilmi' 
water, A drop ot tlie solution ol luu- 
rosive sublimate will immediately dis- 
cover wlien llie water ceases to tako 
up any more alkali. The eaitby mat- 
ter that icinams is said to beujfood 
maiiuie for rlavey soils. 

4. 'I'he lev Unis loimed should be 
e\aporatefl to dryim^s in iron pans. 
Two or tbiee at least ol these slioiiltl 
be used, . 111(1 tiie lev, as last as it is 
com leled. pa-sed liom lb** one to the 
olhei. Tims, inni.li time is sa\cd, as 
weak h'vs evaporate more (|Mickly 
than the Hlionircr. The salt thus prn- 
enred js of a dark cohnn, ami con- 
i'*. n- nnicli ext’aclive nintter, ami 
heiinr formed 111 nun pots, is called 
potash. 

'i'his salt should then be caiTied 
to .1 leverberatorv furnace, in which 
the extractive matter is burnt off, and 
uuuli ol tlie water dissipated : heiii'c 
il peneratly loses Irom ten to filteeii 
percent, of its wei{flit. Particnbir 
caie should be taken to prevent its 
iiieltinfr, as llie exliaeti\e matter 
W'ould not then be perfectly eorjsumed, 
and tJie nlknli wonbl fiirin such a 
1 union with the eaithy pails an could 
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lint lie di«>solvfil. Km will! ailils 
tins raiitiiiii, bcraii'i* Dr. Lrwis aiid 
Mr Dl•^sie liavc iiriilvoirniDv dircrt- 
rl lilt* r'Mitriny. Tins suli ihin ic- 
litiC'l is cullcil pcai iiii'l must he 
tin* saiin* as tlic Dunr/ic iic.ii lash. 

T<) ohtain Hus alkali Doi- 

tlinlli't |•^•(•n^^nl'•ll■ls, tci I'vaiHuati* a 
Moliitioii ot ])iit:i-li, iM.'i'h* raiietir b\ 
lioiling AVitli (|iii<:lvlini(', till il li(*c«nnps 
of a thiekisli nMi'>ist<*ni:(*, tn a*l(i 
about an runal wriif'it nl almlKnl, and 
Id the inir^iii C ^tan l tntiin* Imii* in a 
rlos(* \cssj«]. Sniiii* sulid iiiiitti'r. 
partly Cl \sta1Ii7.ed. ivill rtillcrt .\t tin* 
iinttniu ; al) 0 \i* this will he a sinnll 
quantity ol' a dark-* nltniicd thud ;and 
on till* tup anotliei li/lifei. 'riielat'ri 
5epaiatfd by deiaiilafion, is t,» be 
rv.ipmated quicklv in a siKm* basin 
ill a sand beat (Jlass, nr almost aiiv 
othi'i metal, w'lnihl be <niin<lrd by 
the potash. Jlefnrc tin* i". i;ioiatuHi 
liiis been c.iiiied fai. the solution is 
to be reirnMod fioin the lire, ind suf- 
fered to stand at ie‘>t , when it will 
airaiM separate into two llmds. The 
iifjhlei , hciiii? ponreil off, is atraiii to 
be eMipoi'ated with a <|uirk heat; 
and on standin:; a ilev or two in a 
elose vessel, it w iM deposit tianspa- 
renl ensials of pure potash. It the 
li(|Uoi be eA.ipoiated to a pelltel.*, the 
pot.vsli will eonoroto without roifiilar 
Cl sstalli7.nl ion. In both e iscs a liijrh 
ndniiied Inpioi is sepaiated, wliicli is 
to he poiireil o/f and the |M»t.i<li niiist 
he kepi earetiilly seeliided Innii ;ui. 
..X peifeetly pure solution ot potash 
'vill remain transparent, on the addi- 
tion of linie-w'atei, show no ellei\-es. 
eeiire w'illi dilute siilidiueic aei I, ami 
not jive any ineeipitati* on hlowmj 
air Iroin tlie liuiifs thioujtt il hv 
means of a tube. 'I’d obtain seiy 
I'liii* pot.iss for the ]tnrpo-e nl exi e- 
riiiients, ifrnite potass m a irneild**, 
dissolw the lesidup in svater, lilter, 
boil III quicklime, and after the qiiiek- 
liiiie has fallen to tlie holtom, decant 
the clear liquoi, and evaimrate t»ie 
water. This will he w'ater and po- 
tass, called in the fashionable uonieii- 
el.itnie, hydrate of potass ; it is very 
eaiistie, changes the purples ot vio- 
let and cahh.ije to ji ecu, and yellow 
tuniienc to a reddish brown. It has 
a -t'-oncr attraction lor water and will 
readily melt if exposed to the air, be- 
coiniiur what was foriiieviy -called oil 
of tartar. _ About 100 parts of puic, 


pot.'ihs arc equivalent frt TO of conren- 
tiated snlpliiirie acid; theiefoic a 
;;o<id alkali meter inav be made by 
b.ivimj a in'ailuated lube, wbirh di- 
vdeil into lOO equal paits, let 7U be 
nlb'd with arid and the rest wltli pure 
water. If the .ilkali he ipiite pure it 
Avill reipiiie The whole ]ii|uid in the 
tube to snfiiraK* 100 ot the alkali ; but 
if le^s will be siiflieient, such as 75 
parts, then we know that theie aio 
oiih 70 pel cent, pure alkali ; and so 
on liM .iiiv other proportion. 

1*0 rASSIlIVI, IS the metallic basis 
of jioiasii, and niav be obtained by 
V'.aeiiij hvdr.'ite of potass between 
two disce^ of platinnni eoiinectedM'itli 
the extieiiiities oi .i powerful voltaic 
apparatus, when it will niiderffo fu- 
•^ 1 * 111 . and IheoKvjen will be sepaiated 
ami the iiietullie fflobiiUM w'ill appear 
at the lu’jatixe surface. It may also 
be id)t allied bvineltini; potass slowly 
III a iriiii-b.iriel, in contaet with iron 
tiiiiiiii;;s heated tu whiteness, th« 
air beiinf exclmled. It has also been 
yol by ijnitniff potass with charcoal. 
I’otas'iniu is liirtitei than water; 
its speeilie yr.iMty heinp 0*S(io At 
coiniiion teinpe rat lire it is soft and 
easily inoiihled by the liiifrers ; at 150 
it fuses, and in a heat a little below 
rediiesv it uses in vapour. When 
newly rut it is splendent like silver, 
blit soon lainishes m the air, en 
wliieli aeeoniit it innst be kept In a 
phial 111 pure ii:i[ditlia. When thrown 
iipo the w’.iter it swims on the biirfaen 
biiriiiiij with a beautiful red mixed 
with violet. It eonihiiips with oxyjen 
in dilleieiit piopoitloiis. It has tho 
'‘lioiifresl atriMctinn for oxvjeii, on 
wliieli neeount it has been siireess- 
liilty ein|doy'd bv sir II. J). ivy and 
oilici ibeiiii-ts, ill deeomposiiij sub- 
•■taiie which i oiild not he aeted on 
by any otliei wav. Dotassiiiiii com- 
bines with chlorine, hydrogen, siil- 
pliiii, pliosphorus, ehaieoal, and 
iodine. 

POrATOES. The potatoe is the 
bulb that eoiitains the largest quantity 
of soluble inattPi in its cells and ves- 
sels ; ami it is of most iuipoilaiiec in 
its applie.ition as lood. Pnt.itoes in 
a-eneral afford fiom one-linii to oiie- 
soveiitli their weijht of diy staich. 
1'roin lOf) parts of the comimm kid- 
ney potatoe. Dr. Pearson obtained 
from 32 to 2S parts of meal, which 
vuiit dined fi'opt 2>'3 tu 20 of starch and 
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mnrilagc ; ami 100 parts of tho apple 

f )utatoc iti vaiiotis ex|iennieiits, af- 
oiili'd me from 18 to 2U parts ot pure 
starch. From Ino pounils of the \n- 
riety of tiie potiitoe captain 

hart, Mr. S’knmsliire, inn. obtiunetl 
12 oz. of starch, from tiie sanio <|uaii- 
tir\ (it the n.mfh red iiotatoe 10^ or.., 
fiiini tlie moult on white llj}, ttom the 
Yoikshirc keloey lOj ox., from hun- 
dred ejes Oo/., from pill pie red 8j, 
from ox nohle tS(. 'I’he otlier Holiible 
suh^lanees in the potatoe are allni- 
inen and mucilage. Fiumtho analy- 
sis ot Fiidioll it appeals 7080 putts of 


jiotatoes afford 
Of .«turoli - - ll."*3 

— Fibioiis matter analogous to 

■tarch .'itO 

— Albumoii . - _ 10/ 

— Miiodage in the state of a satu- 

rated solution - - .*112 
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So that a fourth part of the weight of 
llic pot'itoe at lea'-t may be considered 
as iiutiitiio niattei. 

I’OTTIillY The ait of inahmsr 
pottery, is intiinately eoniieeted n itli 
cbeiuhtry, not oril\ tioin tlie gieatn''e 
iii.ide ol eaillic'ii lessels by ehmiii-ts, 
but aNo because all the pioce-ses ol 
this aitj and the ine.iii> ol peiteetiiig 
it, .ire dependent on cliciinsti). ’I'lie 
proee^H (it ni.innf.K tnniig stoin'waie, 
liecoidiiig to 1)1. N\'al*.oii, is us iol- 
low": — Tidiureo-i'H'e elav Iroin Dor- 
aet^lllle is I, eaten iinn U in waici. Ily 
this pi ore-!., the liner p.aits of the 
clay remained snspcmled ni tlie water, 
W'liile the ( oiii'sci sand and olhei im- 
puiilies tall to tiie huttom. The thick 
liijiini, eonsmiiui; ol water and the 
linei pails ol the ihiN, is larther ] U- 
ritied hv jiu'^siii"’ it thiointli ti'nr and 
law'll sioies, Ol dillerenl decrees ol 
hneness. Alter this, the liqiiitl is mix- 
ed (in various pio)iorlioiis loi %arnHis 
ware-.) w'ilh anotlier Inpioi, «it as 
nearly as may be the s.nnu den-ity, 
and coii.si.<tiiig of Hints ealcincd, 
ground, and -iispended in water. The 
mixture is then dried in a kiln ; and 
being airerwaid beaten to a pioper 
tempci , it become-, lit lor beiiiir lorined 
at the wheel into dislie**, pi .it e-, bow N, 
Ulc. When Ibis W'aie is to he put into 
the furnaee to he tiaked, the several 
pieces ot It are plueed in the rases 
made of clay, called seirgavs, wdiieh 
t(re piled one upon iiiioilicri m the 


dome of the fnnuice. A fire is then 
lighted ; and when the ware ishioiight 
ro a pioper temper, whitli ioippens in 
about iorly-eigbl Imnrs, it is glared 
by eommiMi -.Hit. The salt is ti.iowii 
into ilie tnniate. thiongli hides in the 
upper pait ol it, livtlie heat ot wlucli, 
it IS instantly eonveited into a thiek 
\aponr; wiiieti, circjlatiiig Thiuiigli 
theiiirnace, cnteistlie “eggar Ihioiigh 
Jioles made in its f-ide, (the top hemg 
eoveiial to prevent tlie salt fiom f.ill- 
iiig on the w'Mie); .ind altaehiiig it- 
sell to the suriaie ol llio waie, it 
forms that vilieoiis coat upon llie sur- 
laee which is called its glaze. The 
vellow Ol (|iieen's-w are is made of the 
same mateiiah ;is the flint-ware ; hut 
the piopoitioii in which the matciials 
.lie mixed i., not tin- sunie, nor is the 
waiegla-zed in the same way. TJie 
flint-waie is generally madi* of lour 
measures of li(|iiid flint, and ol fs of 
Imnid el.iy. ’J‘he yellow’ ware has u 
greater ]nopoition ot ela\ in it. In 
soon* m.uiiit.ictoiies they mix 2i), and 
ill otheis i»t measnii-s of e!ay, with 
lorn ol Unit. 'J'lo-ve propoitioiis, if 
est-m.ifcd by the w , ighl id tlie luate- 
ri.iK, w’on!»’l pinhably give loi the 
tlint-w.iie ahout .’t ewt. ot cl.iy to 1 ewt, 
ol flint, and foi the y.dlow' w.ne -onie- 
w’hat iinvre ela\. The pi opoi lions, 
liowevfi , tor both soit^ oi w.ire, de- 
|ieii(l8 very nineli iipoi. Ihenatiiieof 
the eluv, whieh i' \eiv variahle even 
in the same pit. Hi-nee a pHwious 
tii .1 miot lie made id the (|n:iliiy of 
the clay, by hnrning a kiln ol the 
w’are. II there he too unieli Hint mix- 
ed with the tl.iy, ihe w.ne, when ex- 
posed to the an attm- hiii iiiiij', n> apt 
to er.iek ; and il tlieie Ic- too htlle, the 
waic will not ii-ceive the in-opei glaze 
liom the (IK Illation ot tlie -all va- 
pour. 'riiis gl.ize, even wlieii it is 
most iierlect, is i,i appi>ai .iiiee less 
heantiliil lliaii llio gl.i/.i- on the yel- 
low' w.ne. Till* yellow glaze is made 
hy mixing togetiici, iiiwalei, till it 
heroines a.s thick as cieaiii, 112 lb. of 
w’liili* lead, 21 111 . ol gioimd flint, amt 
(ill), (it ground finit-ghiss. Some ma- 
nnhietone- h'.ive out the Ldas-, and 
mix only 80 Ih. ot white lead with 
20 Ih of ground ll.iit; and otheiM 
doubtless ol)S(*r\e diileient iiile-*, of 
which it IS very diflieult to ohtain an 
aceount. The ware belore it is glazeil 
is baked in tho fire, liy this means it 
uetjuiics the propeity of bttungly im- 
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hilling nioistiiro. It i» tlicrefoic ilip- 
]mmI ill llio Iir|uiil fflnKP, nii'l '•lulilriilv 
taken out; tin* i** irolnljeil into 

its |nnc«*, ainl tin* wan* pii'MMilIy Ih'- 
niincsdr). It is then cxpuseJ a se- 
eoii<l time to the liie, li\ wliieli inciitis 
the iflfire it lia-. iml>il>er1 is inelted, and 
a thin coat is tmineil u]ion its 

imrlaee. The eolmii ot this eojit is 
iimie oi less \ello\v, aeroiding as a 
/treater or less pioportion of lejd has 
iicen used. 'I'ho lead is pr'.iripaUy 
iiisti uineiital in piodnehi/r the irlaze. 
as well as in uiiiiuf it the yellow eo- 
lour ; foi lead, of all tin* siihstaiices 
hithei to known, has the meatest powei 
ot promoting' the Mliiheatiun ol the 
suhstanees witli whieh it i*. ini\od. 
'I’lie liiiit selves to pive a i oiisisti iice 
to the h‘:id iliiniiir the time ot its 
vitiiln-.Llioii, and to hinder it ironi 
hecomiiur too lliiid, and lunnin/r 
down the sides of the oaie, .ind 
thfiel'V lea\ iim them iirnrhtzed. The 
yelhiwisfi eotoui «lneti lead gives 
when iitrilied A\i1h (lints, may he 

holly eli.inged (»v m'iv sihhII addi- 
tions ot otiier miiieial mihstances. 
TliU', to irive one iii-'t nice, the he.iu- 
tilut hlaek }cla/.e, i\hi<’h is fixed on 
one '•ml ot the waieimide at Notting- 
liani, IS eoiiii'o-ed ol ifl parts hy 
weight ot white lead, ol live ol pow- 
deiej Hints, ai.d thiee ot iiiaiiga- 
rie-e. Tiie (|neenV-ware, .it piesent, 
Jiiiieh wliitei Imho loimeilv. 'I'he 
niaise stone ware niaile at Itiistid, 
I on-ists ol toh,»eeo-))ipe chiN .ind "and, 
and I- glazed hy the sapmii ol (.alt, 
like Stalloidslnie tliiit-Mare; hut it is 
lav inleiiorto it in heaiitv. 

POTION riAfi CAlJTliRY. This 
name li r. heeii given hy surgeons to a 
]Hi\\eiliiI eaiistle ol pine potash. 

POTS TON K. See 0//ur.-.Y 

POM OKU OF ALOAIlU ril. 'Phe 
white oMile of aiitiniimv, pieeipitated 
Iroin llie muiiate h> ’water. 

PKASK, A leek green mineral 
ronsi!«liiig ol hH-.'i siln a, nluniina and 
magnesia (J'.'i, and oxide of iioii 1. 

IMlKt'IPJ'rAN'I'S. Snell ho'iies as 
put into a solution will cause frenpi- 
tation. 

PllKOIlMTATK. When a body 
disi.ol\ed ill a fluid, is villier in whole, 
ur ill pait made to sepaiate and tall 
down ill the eom-rete sttte.tliis fall- 
ing down h called proeipitntion, and 
the matter thus separated is called a 
precipitate. 
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PRFA^lPf r.lTE, frr tc. Rod ox- 
ide o! inereiiry, by he.it. 

PtlKilMl'K. Theie are kinds of 
rills iiiiiier.tl, the lidi.ited .ind tho 
liluous. 'I'he eoiisiiliients of the first 
kind, aeroidiiiff to Ivl.ipiotli, are, si- 
lica .itmmiia lime l.S'.'kl, 

oxide of iron watei IxSJ. Tho 

eonstltuellt^ ol the lilirous pieluiite .iro 
neaily the same, and the ditfeience is 
ill the airangeinent. 

PHI MARY HOCKS, are «io called 
by Oie Werner iaiis lieeaii^e then'in no 
org.iiiic remains have been found. 
lie*»ce it IS ■supposed tlie\ xveie formed 
piior rn the ereal loii ot animals or ve- 
geiatdes. Tliey aie extremely hard, 
and their sul)>.taiic-ea are pure ervs- 
tallized mailer, in large \eitieal in.is- 
ses, more or less inclined to the hori- 
zon, iiiul without fragments ot other 
roek-s. The\ foi m the loxvcst pait of 
the euith's surface witli whieh ive aie 
acipiainled ; and not mil^ eoiistiiute 
the toundatlon on which the other 
locks rest, but in imiiiv situations 
pieiee tluoiigh the ineiimbent locks 
ami strata, niid toiiri the highest 
moniituiiis in .ilpine di.stiKts. Wc 
must not eoneliide, on seeing a range 
of inoiint.iiiis hoiimicd h\ ;i plain, that 
the) teimin.ite at then app.iient ba- 
sis. On the eoutraiy, they dip under 
the smiaee .it angles more or less lu- 
elined, stretching below tbe lower 
eioiiiiils and lessei hill-, and often 
ii-'C again in remote districts. We 
in.iv, AVith apiniieiit piobahility, infer 
th.it ti'cir loriii.ition Avas pimr to the 
cMstcnee of niiimaN or vegetuliles on 
our planet in its prewent stute, be 
cause the inlermi'ili.ite rocks contain 
tlio organic lemaiiis of /impiiAles, or 
those animals roiisidered as li>rmin/( 
tbe tiist link in the ehaiii of ariiin.ited 
beillg^. 

i PROSTA'riC CONCRETIONS.— 
Phosphate ol lime forming ealcitU iii 
tlie pi'o-tate gland. 

PRUSSIAN ALKALI. See Prw*- 
v*r 

I'lirJSSlAN BLUE. A most va- 
luable blue pigment obtained from a 
combin.itioM of pruasic acid and iron. 

PIIUSSK’ ACin. The eoinbina- 
tion ol this acid with ii on was long 
know'll and used as a pigment by the 
name ot Prussian blue, before its na- 
ture Avan understood. Maequor first 
found, that alkalis wmutd decompose 
Prussian bluci by separating tUc irua 
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fromtlic priiiPiplc, witli w-hidi it was 
roinliiru'd in it, und which ho sup- 
to bo phhi^istoii. In ('untc- 
quiMice, the prussiaU* ol potash Avas 
loni; railed phlof7i‘<ti(‘nted alkali. 
Tlorirniann, howoAor, from a luoic 
scicntilie eonsidoialion ot it** proper- 
tie^, lankod it atnoiifr the acids ; and 
as earlv as 1772, Sa^o aiinonneed, 
that this animal arid, as he called it. 
formed with the alkalis neutral salts, 
that with potash forming uetaedial 
erystals, and that with soda rhotnboidH 
or hexagonal laniitiu'. About the 
same time Scheele instituted a series 
of oagacions experiinents, not only to 
obtain the acid separate, wliirii he 
ejected, hut aNo to ascertain its eoii- 
stituont priiiriples. Those, according 
to hiini are ammonia and caibun ,aiid 
llerthollet theuMltcr added, th.it its 
triple base eoiismts ol hydrogen and 
azote, nearly, if not precisely, in the 
proportions that tonn ammonia and 
eai'lion. Ileilliollet oonhl iind no ox- 
ygen in any of his experiments for de- 
coinposiiig this acid. bclieele’A me- 
thod is this . Mix four ounces ol Prus- 
sian blue w'itli two of red oxide <»f 
nieieury prepared by nitiic acid, and 
boil them in twelve ounce.s by weight 
of water till tlie whole becomes co- 
lourless ; lilter tiie Ii<|uoi’, urnl add to 
it one ounce of clean iron tilings, and 
six or seven di acliins ot »nlpliurie acid. 
Diaw o/T by distilhilion alioiit a toiiith 
of the liquor, which will he ]irii«>sic 
acid ; thongli, as it is liable to lie con- 
taminated with a poitioii ot siilphnric, 
to render it ]iure, it may he rectihed 
by re-distilling it tioin caihoiiate of 
liiiic. This piu^sic ai i<l has a strong 
smell of peach ldoss«mis, or hitter al- 
monds ; its taste i*. at Inst sweetish, 
then acrid, hot, ami Yinilcnt, and ex- 
cites coughing ; it has a strong ten- 
dency to assume the lorm ot gas ; it 
has heoii decomposed in a high tem- 
per.atiire, and by the euiit.ict ol light, 
into railionic acid, ammonia, and car- 
Iniretted liydiogen. U does not com- 
pletely iieiitriilr/e alkalis, and is 
flisplaeed even hy the cai honic acid ; 
it lias no action upon metals, hut 
unitein with then* oxifles, and foims 
salts for the most p.irt insoluble ; it 
likewise nniLe^ into triple salts with 
these oxides and alkalis ; the ox\gen- 
nted muriatic acid decomposes it. 
The peculiar smell of the prussic 
acid could scarcely fail to suggest its 


affinity with the ileleterioiis prlneiplo 
that rises in tlie distillation of the 
leaves of the lau’-o-cerasus, hitter 
kernels of fruits, andMune other vc- 
get.'ihle productions ; and .M. Schriider 
ot Iteiliii has asr-eitained the fact, 
that these vegetable i.uhstanees do 
contain a principle capable of form- 
ing a lihie precipitate with iron ; and 
that with lime they alTnril a test of 
the presence ol iron, oqiiiil to the 
pnis'tiate of that earth, hr. nuchola 
ol VVeimai. and JMr. ItololT ot Mag- 
deburg. coiiliirn this fact. The pins- 
sie acid appears lo come over in tlie 
distilleiL. oil. M. (i. Liissae and M. 
V’aiuinelin have inv(‘stigated the iia- 
tuic and conihin.itiims of prussic acid. 
V.iminclin's juocess of making it is as 
follows : — Into a solution consisting 
of two ounces •►f i-viinniet ot ineiciiiy 
and sixteen ounces ot w’ater pass as 
much sulphuretled liydrogen gas as 
will serve to decompose the salt, leav- 
ing .in excess of tlie gas. Filter the 
liquor to Ke]>:iratc tlie snl)>iinret of 
mercniy tonned, mid treiit the liltered 
liqiioi w’lth an excess of the siihear- 
honate of lead. Shake the bottle un- 
til the excess of snlpliui cited hydro- 
gen he ahsoibed. Filter once more, 
and the remaining liquor will be di- 
luted iiydiocyanic arid, ol a proper 
strength for medical purposes. Iir. 
(«rauville lecomtnends Scheele’s pro- 
cess .ind VKiiqnelin’s process as per- 
fectly good tor the purpose ofincdic.al 
pr.iciice. The priissic acul is not 
tniiml leady tonned in the blood. The 
blood contains, indeed, the piinciplcs 
of the prussic acid, but they rei[nire 
the pieseiice of an alkali to inllnence 
that poculi.ir attraclion and combin- 
ation of their iMuIecnles, which con- 
stitutes this acid. If the residue of 
aiiiiiial matter lie lA.i^Iied in wMter no 
prus-ic acid i.s loijiid, unless alkalies 
lie pie>eiit ; but on tre.itiiig animal 
matter by heat, aminoni.i is formed, 
which promoter the siib.scquent foim- 
at'oii of prus&ic and. The following 
aie the properties of the prussic acid. 
It is capnidc ot assnining a gaseous 
form, and may he cnUecte*! in that 
statu over ineicnryby heating in :i 
retort the ciystalli/ed foiro-iinissiatc 
of potash with diluted sulphuric arid. 
This is ahsoibed by alcohol, and 
loi ms a permanent combination with 
it ; but its solution in watei undergoes 
spontaneous dccoinpositiuih becomes 
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yellow in a few month? anfl dopo>*its 
t'liar(o:i1. The lias also a con- 
st .lut tcnilency to escape from its wsi- 
terv solution. The p.is of piii'*sie 
iiciil is hi(r|ilv iiiflaimnahler ami hy 
I'oiitaet with chlorine firac. i<> instantly 
deeointiosed. A new r(ui){'ouiul is 
foi'inea, which has been calleil hy (Jay 
liii'^sae tlie chloiu-CNanic acid. It 
appears to he one \o1iinu' ol \apour 
of I'hareoal, half a \oliiiiie of avote, 
ami half a volmue ot l■hlo^nl\‘,con> 
deiisi'd into one inliinie. Tins (fas 
leeclvod into tin* iuiitrs oi ^inall ani- 
inals, IS speeilily faliil ; ami ils \v.itorv 
solution when taken into the stonmihs 
is eipialU latal. To iis pine st.ae if 
lieronu's liqitid at onlinaiy tenipetTi- 
tores. If piiissie arid gus he di-ioii- 
g.iged fioni piiis-iate of mereiiry hy 
uiiiri.ilie arid, and lie imide t4t pass 
thiough two I'iiitles roiiTainii.g div 
irinii.ite of lime and rlialUj ii iiiav he 
nimloii'ed in a tliiid wliiiii is siir- 
loiiiided liv a free/iiig iiiivinie. Li. 
(|uid pnissic arid iditanied, is a 
limpid and eolouiles-. (Iiiid Its ta^tc 
is al first rool, tint <oun heroines hot 
and an id. It leddeiis litiiuis pa]»er 
shgliUv ft is lii{:l.lv >ol.ilile and 
hoils at deg I'aliriMilieit, at (iSdeg 
it mppoits a (I'Iniiiii of iiieieurv at 
veM iieaiiy lo iii(he»; amt it in- 
cierisos li\e-ioIil aii\ gas w it h w liieli 
it i^ niived. It loiigeals at the teiii- 
|iei.i(nir pin.loeed iiy tin* mixture of 
snow .iiid salt, and Ihiiiefies at f> deg. 
I'aliienlieit. Adiop of it jilaeed upon 
paper heeoiiies solid instaiitly, he- 
eanse the eoKl produced hy tlie e\a- 
poiatioii Ilf one poi t ion, i educes the 
teinpeiatiire of tlie ieiiiaiiider below 
its lieexing point, 'fhe «p. gr. of 
]ini«sie and ^apoUI is to that of roiu- 
inoii aeid as O'lM/O to 1 ; hut h\ cal- 
culations founded (III the composition 
ami comleiisutioii of its eleiiient.s, it 
may he slated at 0 firpilt. At a tem- 
per'atui e hetw cen 8(i deg. and ^ min. 
it fni rns with oxvgeii gas a uiixtiiie 
wliieh detonates with the electric 
spaik. Tlie eoinpoiient parts by vo- 
lume have all oady been stated ; hy 
weight tliey appear to he as follows': 
f'arboii, 

Axote, 51 71 

llvdrogen 

It is remark able wlieii compared with 
other animal piodiiets for the gi eat 
quantity of azote wliirh it eontaiiis. 
and the Finall quantity of liyiliogon. 
dati 


This aeid has heon derompotied wheil 
kept ill a elose vessel in less than an 
hour, hut it has oi'casionally been 
kepi >5 days without alteration. Prus- 
sic aeid owes its aridity ing pow’evs to 
hydiogeii: and its liase coin>istiiig of 
caihoii and a/ote, should he called 
piussine, hut it lias also heoii deno- 
iniiiHted by flay Liissac, cyano-gm, 
as it generates blue colour ; and from 
the gieat merits ut that chemist, his 
rioinoiicl.'itiiie has prevailed, and the 
piim^ic acil has also been c.ille(l hy- 
diocyanic. ]*iiisi<ie aeid does not ap- 
peal to have a stiong nthiiity for al- 
kalies ; nor does it lake them from 
caibonje arid ; for no effei voce nee 
arises on adding it to a solution of 
alkaline carbonates Its combiiiatioiia 
x\itli alkalies and earths .are decom- 
posed liy ex'io.iire to eaihonic arid 
gas, eien wli,>ii higlilv diluted in nt- 
inosplKnie air. It readily eomlniies 
with puie alkalies and loiiiis Ciystal- 
lizahle salts, whiidi have an exeeBs of 
alkali, and are soluble in alcolnd : 
.iml ineapahle of loiiniiig PriiSKian 
blue with salts containing the perox- 
ide of ijoii. Prus-ine comhineH with 
haiyte<., potusli, and soda, ionniiig 
tiiie pHissides of these ulkaliiie ox- 
ides, which aie analogous to what aie 
tailed oxyiiiiii latcs of lime, potash, 
and s(Mia, tsinnety i? iindei the high- 
est nidigatioii to Dr. iiianville lor 
pointing out the heneiith to he deiivcd 
liy the jiidieioiis use of prussic aeid 
ill lelieving some of the severest dia- 
eaw's w'huMi utiliet liiiirian nature. For 
this purpose it must he diluted with 
water. It had been observed that 
wbeii this aeid w'as udiiiinisteicd to 
dogs they lost all trsiee of sen*>ibility 
and inuseular eoiilraetion, w'hilst 
tliey roiitiniied to breathe, and the 
action of the blood went on appa- 
rei.lly unaltered for hours alter. Jt 
wa-s hence infcired, that with proper 
caution it might prove highly advnii- 
fageons in case.s of execs-ive sensibi- 
lity and irritation. Tins has happily 
been jirovcd by expeiience. In cases 
of spasmodic eoiigh.s, asthmas, and 
lumping coughs, the prussic acid has 
had good oHects. In cases of high 
puliiinnary and other iiidnnimations, 
the vi«»leiiee of the disease has been 
quickly subdued without ha\irig ie 
course to I leediiig. This is an tii- 
calculalde advantage in cases where, 
on aeeount of the age, debility, and 
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Hc()lctinu fu tlic patiriil, ihp lauoot piiis«<ic ari<l. The aqtieotif mixture 
I'aniiot with safety be use«1. T>r. of rhloru-pruasic ami carbonic arHs 
<>ranvillc consider** prussir acid as is roloiiilesn, of a \eiy sti'oncf smell, 
llie host palliative in case** of eon- reddens litmus, is not inflainmable, 
hune»l tiihereuliir cunsninplion. That and does not detonate when mixed 
it checks the ino^re-**- of pnlmnnaiy with twice its hulk of otvseii and hy- 
eoiisuniplion when in its ineipiunt tlu»pen. With pota<«<iiaiii tlic ehloro- 
hlafe. That ill casi>s of astliin.i. ehr»- evaiiic and exhibits the same plieno- 
iiie eatiirihs, and coiif'hs ot loiif ineiia as cyanogen. The iiillamniation 
staudiiifr, it has proved more heiie- is quite as slow, and there is an equal 
heial than any other medicine. That dimiinitinn of the volume of ijas. 
in dr\ xp.isuuidic eoui'hs, and moie FeiTo-jnru-.«ie aeid may be made from 
e4|H'ci:illy in honpina enuKh, it has the salrealled pi ii(>si.ite ol potash, by 
bi-en n^ed with loiistant 4iiid eoin- p<}iirii)»’ intu its s4)lntioii, so Ion;' as 
idete sen cess That it niav be cm- anypieiipitatelalls.tliehvdiooiilphii- 
ployed as a poweilnl sedative vxheic let of barvtes ; then tlirowiiift the 
other iiareotirs e.iiiiuit relieve hu'li vvindc on i hlter, and washing the pre- 
i-pasinoilie aition, exeess, ii i it.tliililv, eipitate with I'old watei. ft is tlien to 
and acute pain. A series of expen- hediied.aid lOh puts beiiifr dissolved 
ineiit-* were lately iiiuleitakeii hv a in i idil water, .‘10 oi coiici-nlrate'l snl- 
eompany of associated ph\siciaiis, jdiiiric aeid me to i.e ailded, ami the 
sui;'i'iins, and natui.ilists at l'biii‘iiee, iiii\(nre is to be airilaled and set 
liir the pill pose ol .iscoita.iiiiu' the aside t«» repose. 'J'he siipeinatanc 
he>l slate ot the liydioi >anic or pi ns liquor is lci io-]>riis«ie aeid. It is 
sie aeid foi iiiedii iiial (uixposcs. Their w.lliont Miieli. of a yellow lemon co- 
joint npinioiis is thus oxpi eased : — loin; and i eadily * deeomposed by 
" M-'o may then conclude iioni oiirie- lielit and heat. Ilvthe deriniiposii im'i 
si'aiclios that the es*.ontial » il ot the liydroevanic acid is foimed and white 
Iininiis lauio-ceiaiisiis is to he piefei- feiio-ju iissiate of iioii,wliVh soon he- 
ie<l 111 medical piactiee to nil othei pre- comes liliie. It wdl readily displace 
]i.n.atioiis w 111 * li C4iiitaiii tlie hv(lloc^. acetic arid iiom the acetates, niul 
aide acid; lor, iiiiliKe the distilie.l f*ini feno-piiissiatcs. 'Pheie are 
water of the plant and pure pinssn* soin.> chemists vvlio suppose that this 
acid, il coiilaiiis liie ^aine propoitioii acid is ineiely a hvdrocyaii.ite oi pim- 
of the acid, and is ot the same power shite of non, whicli Irorn the inuta- 
whether recently prcp.tied, or old, hilitv of its I’ous' itiiciiL paits, is 
when made in one pi. ice oi aiiothci, easily decoinposal.le liy lieht and 
alter oxpiisnie to the .in , to lifrlit, to heat. rins acid was called Jiy 
to heat. We think, also, that tin* oil .Mi. P«nictl len inetted cliy.icic acid, 
of cloves or almonds is the most pm- The feiio-pi iissiale id potass is a 
]ier vehicle in the propoilion ol an Iieautilnl s.iit inaiiiif.n tnred on a 
oinire to the dmps of llie csseiu e, cn l iiife scale in sevei.il paitnol (Ireat 
in a siinillur do->e w hen employed l»y Jli ilaiii, ns the fir-l sij-p tnwaiils the 
ti iction 4 xterii.illy.” 'I’iie clilom-pnis. inanniaetin e td pi iissian-liliic, chielly 
sic, or , as it is called liy Gav Inis-.n*, Ironi horns and Innds id aninniN. 
the chloio-c> aide acid, is a coinlciui- Thcyai** put into iron v cssels aloni' 
tirni of the pnitisic acid witli cldoiinc, with itood pi'ail-.isli, e.ilcnicd to a snit 
winch tlien aci|nlres new p'opertics*. id paste, belll;^ constantly sUncl 
Its odour IS increased, and it MO loii^ei tliirin;; the jiroeess ; the paste is 
alfovds Prussian blue with sulntions of thrown, when hot, into w.ilci, and l.v 
iron, but .a green precipiiate, wliieh evaj-o, aling the iv.iter vvliicli is diawn 
becomes blue by the adilitioii ol s.il- oil. alter it has become cool ami de.ir, 
phiivous acid. It was foimeily sup- tho salts are obt.iiiicd. Itv i lulissnlv ing 
posed, tliat the piii«sic acid had ai- and again evapm .iliiig, (hum nvsisis 
qiiii ed, vvlieii thus altered, a qii.inlity .iie obl.(iiii'd, w Inch a'c ti anopment, 
ol oxygen, and it was accor.lingly .anil of a lieaiitilnl lemon or lopa/. 
called ux\ -prussic arid, but Gav Lip*- rolnni,ot speritir gi.ivitv I'S-'dl : it is 
s.ic Hscertamed that it eonsi-ted of decoiuposcil hv all the s.ilts id tlir pei- 
equal volumes of chloiiiie and cvaiio- inaiienl metals. It mav be o'.t-iined 
gen, and .arcordinirly it has been pro- bv .aeimir on pru-siaii blue vvirh pine 
perly called cliloro-cyauiCf or chloru- potash. I'ciio-piussute of sola m.iy 
' M* 
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al-o ]>(? obtainPfl from pnis> ian blue*. 
1)V sofla, ami tin* '‘iilt*. aio ol a 
ti iitispsinMit c'olimi wmIIi a hit- 

fci 'riif l 4 ‘!ro-pMis-.i.itt* ol lii'io 

i«i liii 1110(1 fi (MU ]tni‘«‘.!‘in-liliio airl liino 
a i'l I'v ijiui.itui'f t!u‘ M.liUicii. 
F(*n» jiiiMs-ato ot l»arytos iii.»v bo 
foiiiK'il 111 till* H-iiiio way. Tilt* lono- 
ol 'tioiiliari ami ma'rnoui 
in IV .li-o be iii.i lo III or.lor To loriii 
prn't'smu~hhi‘‘ Ilu* lir* t stop i . Jlio 
111 T ot Icvi (1-1 1 iis-uato 111 1 otjits Miu* 
p.ii r (»1 ‘ II.In ‘•ill !'• to li ‘ uiixoil willi 

0 '.i‘ iiiit ot -iilpliat-* ot lion, umI tom 
p’lit", or Mioic. of .iliiin : ilio wliolo ol 
tlw i* salts l),>iii)r pi i‘vioii>lv I'i'soK O'l 
ill wit.'r, piiisvMii liltic, wliirh roiis'sts 
ot <l,‘ii<o-liM lo |'i’U"'aic ol iioii, 1 . pi o- 
Cl'ill Itod Ultll .1 O'ltor Ol l'*sa poltlilll 

01 iliiiiiiiii l'■>i Is aft«‘iv\.i to In* 

(Ino.l oil cli.ill, ^toiio- 111 .1 lovo 1*111-. 
si, millin' I-, I iiiisidci ,i! t\ (Ic i-or tli.tii 
W 'IK’I , M’itluMll t'l'tO oi iiio.i, mi is ol 
a \iM\ -loi'p bliii* riil'iii'. It IS no! 
:i tc'l upo.! li\ oit'oM w.ilci 'll alooliol ' 
it 1)1,1.^ Ill' i|l'(lM.|,iO ("I 111 OolllllO sillil. 
^l■•l^ III s.id i, liiih', basics 

ri.l slioiM.i-., w'o'ii Ihi'K* wilt b.‘ 

loi m.'il o pi ’is.,,,it(<H ol thcsi* liasos, 
ail n I'i'-i 1(|(' of .1 \ I'llovvisli blown 
'•’ill ti'iio pill , i.iti* ol non Aipii'i'iis 
cil.iiiiii' (•' .I'l'jcs 1 'i,* bine to a 01*1*011 
I'l ( lew iiiiMii.'Cs, if the bill* bo lo- 
(■I’lillv t.i •l•l|llt.lt('.l. llv iiieaiis of aipic- 
' .1- -iiliiliuretti'il bv.lioacii, the blue 
t ’I I o ,ii ii--i i*e n. 1 ‘(tiieeil to f'le wllife 
pi ilo-teiio p'll-si-ito. Tbe stitpliino* 
pi il--ii; .K'lil IS a eoiiibiii.i.tion of Mil* 
pliiii aii'1 e\itno(f<>:i. 

I'ri.AlON VltY ITlXCIlF/nONS. 

I 'i -si' foiisist lit iTnljoiiate ot lime 
uiiile'l liv a in.**iibi .ineiuM or aiiiin.il 
iii.iit ’i, till Ilium in till* cavities of the 

111 i.’*". 

1*1' MICK STOXK. Tbe 
I o'lMi (*'1 orwilil.s'i porous laias be- 
r • tie lihiiMis, an! ]>.ms iuTo ,i li^tu 
S|iioi'.’-v -to'ie i-alleil piiiiiice. Tin* 
I' l'i’lol l<ipiii contains a nincntain 
e.ili.'elv lori'ii' I ol WiiiTo ]niniioo. 
^\’||ell seen at a distanee, it excites 
tlie i lea that it iscoiorcd with snow 
lioin tile siuniiiit to t'lO tc-d Almost 
all tbi* pa.nic.'-stoiu* emploved in 
ooiniiiorre is bioiii'Nt froiii fins im- 
iii'iio* iniiic. 'riic niniintaiii is not 
oil'* coiniiact III iss, blit is compoRpil 
ol ba'ls or i'IoIm’s of piimb'c a'f ■^rcif.i- 
ted t'Mi'Cioi, inn without adhesion 
I'l'iiii h 'lie'* S\.!ilauz.iiii iufeis that 
tlu* pu uiei* was thrown out of a 
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\oIcano in a -tato of fusion, and took 
a ijUibosn form in the air. Some of 
rlicse b.ills ot pumice do not exceed 
the sma* 111 a iint, otliers are a loot or 
iiioie in diameti". Main* ol these 
pnoiiccs are so compact that no pore* 
or lilaiiients aii* vis'ble to the eM* ; 
when viewed with a leiis, tlie\ app.'.ir 
like an :ici iiiinilation of small t'.ikes 
of ice. 'I’hoiifrli iijipaientlv cnmp’i t. 
|tbevs%^iin on water. Ofhei ]•llmlces 
coiit'iiii poll's ami eavU'Cs, aihI are 
cMiiiiio'eii ol sliming w hit" filaments. 

I ll\ a loiiiT coiitniiiei! Imat piimiee- 
I -to‘ie melts intd a Mtr.*( ns semid'aiis- 
p II ■•111 miss, III uliicli a niimbci of 
I iiiull civ’stals of white leNpai *11 e 
I s"cii III .ill iniibabilitv, pniinee is 
nn iii'd fiom f “Ispar by volcaiiie fires. 
- -Im.ii.-i’sc ijiiiintities ot itinnice are 
some* lilies blown ii|» bv snbmai .le 
\ol'*ano''s. It b.is been seen llo.i!niif 
upon the sei over a space of th'ci; 
bmidiel null's at a itreiit disl.inct* 
(loiii anv kiioun Mih.ino; .md lioin 
hence it in.iv be iiifeiied tint '»iil> 
iiiaiirie volcano-'-’ soinetiini's bie.ik 
out at *iich \.i't depths nmlei tlio 
oce,m, tint none ol tlicir pioiliicts 
r-.icli the su|i.ii.e, except sncli as are 
li^fliter th.ri w .iter. 

l*l<ai*CJir<; \cn>. is obtained I)V 
|||•festiM;t till* e\ei I'luents ol llie iio.i 
Coiistnetoi, wliicli consist ot piin* 
III Inc acid, Ol nniiaiy calculi, with 
iiifiic in 111, when an enervescem-e 
lakcR place, and tbe bthie aeid is 
dissidved, loriniii^ al)"autitnl imrple 
•iipiid. The excess of iiitiii.' acid is 
to be iicutr.ilised with animoi'ii. and 
the whole coMcentrated bv slow eva- 
poiation, when the eobnir of fin* 
siibitioii bi'cnnies of a de'‘|ii'r pin pie, 
ami daik ijiaiiulai* crvst.ils beimi 
to -sejiarat'*. 'I'lnse aie a compoiin I 
ot tlie acid an I aeimnina ; and the 
animnin.i beiiiir di-^p'aeel bv dn^e=tinu: 
.1 siiliilion of caiisiic pot iss f.ll tin* 
ie<l colour dis'ip|iear, and the solution 
beinff irradii illv dropped into dilute 
siilpliu.'ie aiid, tbe inupiric aci'l is 
oldained in a state ot piiritv. — This 
aeid princijde is also o'.'t.iiiiel Irorn 
the lithie acid bv chloiine and iodine. 
It eombines with tbe alkalis, earths, 
and inet.allie ovnlei. It expels car- 
lioiiic aeid from tlie alkal iie eai'hoii- 
at»'s, by the assistance of lieat, and 
drt.*s not eoinbiiK* with any othei 
acid; which circumstances an* eousi- 

dered suflicient to entitle, it tu be 
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omisMorod as a di'tinrt ac I.I.— 
ratt* i»l iiiaiiiDMi'Y M I'l s\ jranirl ie»l 
ri>Iom ; ninl tl)(‘ same i** llii* < v. itli 
]iiii ]>iiiate (•! ‘•min, 

and hint' Tlic |iui|iiiui atulamliK 
(‘(ii)i|)i)ni)(h aio the lia-'i*- »»t 

mam aiiitiial ami aci'c^a'Ic fnluni-. 
Tlic |»iiik III tin* mini* ol 

miHciiiij'- liiMii lf\ci-, 

i 1 0111 till.' |iiii|>ur<itr nl aiiunmiia and 
soda. 

[H TKKFArTIOX. 'riii* d.vnni- 
Vo''ili()n Ml aiMinal and vcjrclai.li* 
iii.'lf''i', aconniii.niird a\ iMi a ln'tld 
sii'o!!. Ttw* solid and Ihiid icirts an* 

4 ll•lM^'(‘d iiiTo ff.f-coMs matter and 
Aapoiiis, niidcaitliN paitii Ics leniaiii. 
If animal oi M‘frrtalde -ulistai’i'es In* 
eomrcaii'd by liard Im-t, or maile M'rv 
diy ami Iiaid, *>0 thal 110 imt'oii ol 
llieir jmiIk les rail laKi* pliioc, putre- 
liution is '•topped. Se.‘ Vnhntt'. 

I'YJlIvNKlTM, a iiiiiieial lound in | 
tin* I’vienees, eoiisistinK ol sihoa l.t, 
aluinina Ifi, lime iiO, oxide ol iron 
llii w.iler ' 1 . 

I’VltriKS, a natiM* eompound of 
inel.il, w ilh snipliiir. 

HVIlOLK.Nlini S ACrjt. I'vio- 
lifriieons aeid, ot wliat is eoiiei.illv 
teinied Miieaai «d woml, 11 that w Ineli 
jiioinlses to lx* of most nve as an 
animal antiseptic, l‘’iom its low 
piiii* it IS adapted Ini "eiieial 11 e ; 
more jiaiiicnl.iih , a- It md oidv pre- 

s. 'i\e«' till* lond jiom piiMetaetion. I,iit 
also iri\e*» t«» it tint ‘■mol.^ an ‘ and 

t. nr” |ie( iiliai to w> il-dio'd ham-, and 
led Iieiiiii^rs. Indeed, the 01 l\ dilli 1- 
em e in iismir tim aein, and diMni^h) 
tint (!'• nood-Miinke, seems to he 
meiely ihe imnle ot 01 eratioii ; 'or in 
Imtli eases this aeid js tin* a^reiit ein- 
ploved. Ill one ease, the animal snh- 
olaiiee is :ift»d on dm ins.’ the dnl illa- 
tion of the arid; an I in tin* 1 th*>r, 
the all eaih-foi Hied ae'd is up]died to 
the ‘•nlistanee Fiv nniiiej*'mn — 'Phis 
Held, the prodnel ol t!ie ilis",Iiation ot 
wood, is i-w well Hiowri 111 Itiitniii 
as an aitielf o( Oinnme) ee, and in its 
iiati\o state is a Iniiiid ot the roluur 
ot ivli.ti* s\ine, po»sessiiifr a ‘•tioi’ff 
neid and sii;rhtly astrni:;ont taste, 
eoinhuied w ith an empvi 1 nnialn* -inell. 
\S hen allowed to reiii.iiii in a si.-ie 
of ic'-t toi eiiflit or ten da>-, tar of a 
black eolom Miltsidcs, and the aiid ns 
then oompavatnelv tr.insparent. To 
piiiily it Inrtlwv, it iimleijtoes the 
pioeeps ol distillation, by wbieh it is 

■try 
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fieed from a still preator poition of 
the tar with whoh it i» eonihined, 
and IS thus leiideied still iiu. 11* tians- 
paieiit lint tlioiifrii the prure^s of 
ili-tillatioii Ic I'cpe.iti'd without end. 
It will never In* fieed Irom llie ^olatile 
od with wliiidi it is eoiiilniinl, and 
whieli IS the l•au‘■l• m Ihe emp\reunia 
eoi htaiitly atternliiiir it. In shoit, it 
eoiitains tin* same piopi'ities lor the 
pieseivatioii ot animal iniilleis lioni 
piitrel.ytion as - inok.np them hv wood 
does, H-liieli is praelised at jMPseiif hy 
the most baitiaroiis nations, ainl 
which has been handed down iioiii 
the leiiioti'st .a^rps oj antirinitv. The 
best mode ot prepaiiii^ I’yroliffiieoiifi 
Aeid is as follows. — jil.'iee a larpe 
4 ‘ast-iioii ivlindi‘1, or retoit (*-iiniliir 
to tini-e 11 ed tm the jn oilm tion ot 
eaibmetted h\dio:>en irasj in a !m- 
iiaee, so (hat il ni.ij reei'ue as nmeh 
lieet .ill lonnd as possihle. Onu end 
ol this cylinder must In* soeonstnii’ti'd 
as to open and '•lint, to admit wood 
am* <‘\(li<d 4 * the an. Oak, in ineees 
•ihont .1 tool in lemith, la to In* )iut 
into the e\Iin lei, whieli is to he tilled 
Jis lull ,is witlioiit beiiiff 

wedired, and lln* door mu -I be shut 
eloM* to exclude air; liimi tlie eNliii- 
d(i let a will III inn throiiftli eold 
w’.'iter tu eor.donse Hit* aeid. I.y Hus 
it IS eoii.cxed to .1 l.uife ca-k placed 
on one eml, wheie Hieie is .1 pipe to 
e.iiiy it lioni tliat te two or tliiee 
more* tbn- it 's eimphtelv secured 
liom thiiif; on III the \apoiiiiis s|,tii>. 
'riie lire is now to he i.u-ed to a 
Rie.'t In at, -nlbeieiitlN ]'oweiliil to 
com 'll the wciiil completely into 
eiiiiifoal. When HiP ai'id ceases to 
eonie <u<‘i, the tii 1* 1-. lo he taken out, 
and the ma-s ot wood lelt to cool m 
I'le c'MiIukmI ‘•t.ite, w liee il becomes 
peileit eharee.i. — In the bisl ea>k 
tai is ehietly eontaincil W’ltli Hn* acid, 
it prcnpit.ites to the l.ctloin, and is 
diawii oil by a eotk ; it is alteiwiiids 
I oileil in an iron I oiler to e\a|)oratc* 
the acid, he'oiv it is lit Im u-e. It 
the acid is not ‘■lnmg (<noii|i;h, it in 
pul into laif-^e squme v.its ahmit six 
iiielios deep, lor the imiposool nial,in>r 
a 1 ii SIM lace, to e\, ipoi.it'* a pait 
4 if Hie wal"! l■ollt.lm■l in Hie a* id 
iijoie speedilv h\ a -low li<‘a', 'I'lie-e 
\als are hedded on -.iml upon Hie lop 
of a biick sto\e. wheie a {senile 
heat is np]died ; thus it may he j'ro- 
eured in a pielty strong utate. — Air. 
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Rtotze, apothpfary at Hallo, lia** di*.- 
rovercd a method of purif^iiijj vino- 
frar from Avood, hy treatmi; it with 
sulphuric acid, inaii{;aiioso, and com- 
mon salt, and afterwards diatilliiu' U 
over. For this 'iiethod ho has oh- 
tainod a prize fioni the Rnval Society 
of tiottiiif'cii. This gentleman has 
likewise verilied tlio method pioposcd 
hy professor lileiiieke, in IMII, of 
pieservinfT meat hv means of ^ ine^rai 
from wo<*d, and Ity ci)iitir.uc<^ ticat- 
incnt with tlie same add. has cun- 
verted bodies into mummies. — At a 
recent aimiversaiv of the Whiteh.ncn 
]Miitoso]iliical Socictv. In o specimens 
nl meat curcfi with ihc pyiolumcon^ I 
acid Avere exhihilcd !•> one ol ilic! 
iiiciiihers, which h.id hi'cn jircpared 1 
on the 7th lit Se|i1cinluM-, <iiic! 

had heen hiin^ iifi at home, .md the I 
other sent out to the W’cvt Inri'cs, to: 
tiy the efteci of clim.ale Upon it, iiid ' 
brought iiack on th(‘ irtwih ol the { 
ship lo lliat poll. 'i’lu'A wen lasteil 
h\ .ill piostMit. and declaicu to he 
pciferth sweet, In’*-!!, and lit lor me, 
.iltei A l.ipie of tiftciMi iniintlis. Ilo- 
si 'es its .intiseptie me, this acid is 
ei.iphivcd instead ot aictale ot lead 
h\ tin* calico pnnteis, to make tlieii 
acet.iio ol aimniin, or inui liipuo. 
'I’lioiipli not leiv time, it .iiiswcis 
siiilii':eiitl> well lor iil.vcks, hi owns, 
di il)'., ^ki ; lint lor \clloi\s and reds, 
ii Is iiol '•o aooil, owimr to Die oil and 
t.utai, whnli is in coinliiiiat*on with 
it. 

V\ ROMTMK! A(’in. Didil uiic 

an. I I oi.cictioiis ill a ictoit, and si]. 

1 civil lute jdates snhlinie, which aie 
the |•yro1lllu^llc ot ammonia. Dis- 
•'olve tlicM*, ami pmir tlic solution 
into a '■oliitinn ol tin* snh-acetate ol 
Ic'id, and a pyrolilli.nte of lead falls 
to till* hottom; \i.i*li tills, and derom- 
]<os(» it hv suliihnrcttcd livdiojren jtas, 
and the siipei iiatant liqnoi wdl lie a 
«oliilion of pMolitliic acid, wliieh 
\ields small acienhii cl^^l.lls liy e\a- 
por.ilioii. Nitiic acid dis^olxes it 
iiithout chatnrini: its prnpertie.s, 
which IS II distinction lietwecn it and 
litliic aci-l, Avliich, when »o tieatcd, 
becomes of a purple eoloiir. 

FYIIOMAIAC Ann, is obtained 
from tlie malic or sorbic acid, hv dis- 
tilling ill a ictort. An acid iiiibliiiia- 
tcil in the iorin of white needles, 
appears in the neck ol the retort, 
and an acid lioiiid distils into the 
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receii’cr; which liquid, bv evapora- 
tion, affords crystals, constitiitiiic a 
pociitiar acid, called the pyioiiialic 
ac>d. it has the usual acid piojior- 
tics. 

FVllOMETKIl. The mercurial 
thennoineter is an excellent instru- 
ment for mensurinjr heat witliiii cer- 
tain limits , hill for lii^ii tcmpeiatnrcs 
It is iittcily useless — the mercury 
hein^ chaiufcd into vapour, and tlie 
whole fiiatevial ot wliicli Hu* iiistrii- 
nicnt !•* made heinij de-tioyed. To 
aceomplish the ll•e:lS 11 Il•lneMt of the 
^^tcat heat of inniaics, Mr. Wedir- 
Wood inicnt>*d his pM'ometi'r, upon 
the principle tliat clav refrnlaily and 
piorressncly eiiiili acted its diinen 
sinus as it w,is exposed to greater 
de‘«ices Ilf licit. He foiiiied cvliil- 
diie.il pieces of white porcelaiu 
• l.iA 111 a inoiild, Avhioh, wlieii h.ikcd 
in a dull led licat, just fitted the 
openliii.'' of two luass h,iis, so p] iced 
.IS to lonu a lApeiini'' "pace lictv. ecu 
tlieiii. 'J'lii . "1 ace is ;:iadiia1cd, and 
the f.nther flic 'd.iy c*'iii cidei the 
ijreaU'i 's the loMt InduMted. 'I'he 
coiiieif;ln' inlc" an* O’.’i of an 
inch, al the coniincnccmcnt of the 
scale, and <! .5 at it- cii I - 'I’o es 
t.al)]ish .1 coiincxioii lietwecn the indi. 
cations of Ins (licnnoinctcr. and tliose 
of the incicniial tln'i mometer, he 
ciiiploied a heated rod ot ■•ilver, of 
which he mca-iiicd the cx|>insioi). 
'riie rlay-picce and silver lol were 
heated hi aiiuilHi*. Wlien Ihc nmllle up 
jicarcd of a low red heat, such as was 
iiidp'd to rome liitlv witlim the ]ini- 
1 iiice of his I'lcninuiieter, it was di aw n 
foiward tnwaid the door of the oven ; 
and its own door hein^ then niiiddy 
opened hy an as"is*aiit, .^Ir. Wed^j- 
wood pushed Ihe silver piece as far 
a" it would ifo. Rut as the division 
wdiicli it went to could not lie distiii 
{'i]i")io(l 111 that iifiiited st.itc, the 
mnfllc was lifted mil hv means of an 
iron rod pa^^ed thron';li two imps 
ni.ade fur that pin pose, with enre to 
keep it steadv, and amid any shake 
that niiirht ondanpei the displacing of 
the silver picie." When the mufHc 
was prowii siifricieiilly cold to be 
examined, he noted the depree ol 
expansion which tUo .silver luecc stood 
at, and the deifrce ol heat shown hy 
the Ihennomctcr pieces ineasnied in 
their own paiipe ; then returned the 
whole into tiu; Q\en as beluicj an^ 
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t!io npprn.tfftii ’.vltli ^ 
lu'al, to obtain aiiotluM in'int ol rnr- 
rMpninleiioi* on the two Tlif 

flrjtt wa<* at 2}" ol hi*? tboiinooieier, 
wliirh roiiifiilod witli bfi- of Ujc in- 
terinediato «im* ; ami as ('aoh oAh»*so 
last had bo('n holoiv loiiiid to roiitain 
20® of F.ibrPTibfit’'', thi* l!fi will roii- 
tain 1.‘120 ; to whi<di add iiO, tho 
dcffrofi of his soalo to whidi tho (0) 
of thi* iiitpniM'diafe thovmomt'ter was 
adjiistod, and thi* sniii 1H7() will bp 
the decree of Fahri'nliej’s roiT<*s- 
pondiiiL' to his 2|®. Thi* serond point 
of eoincideni'e was at (il®ol his, .-ind 
92® of the iiitenncdiat'* ; whirh 92 
lieiii^, aiTordini' to t!ic a!»ov<* propor- 
tion, equivalent to IHlOot Fahrenheit, 
add ft!) as lielore to this nnmher. and 
his 6{*> IS found to (all upon rli" 
IHlHlth defyri'i* of Falirenheit. It 
appears lienee that an interval of 
four deprees upon Mi. Wedgwood’s 
thermonieter is equivalent to an in- 
terval ol 52<t® upon that of Faliien- 
heit ; and. eonsequently, one of the 
tonner to I'K)** of tlie latter ; and 
that the (0) of Mr. M'edi'wood coi- 
pesjionds to IdJ/J® of Fahrenheit. — 
From tlo’se dal a it is ea-y to reduee 
'either seale to the other thioiiph 
their wiiole vanpe ; and troin sueh 
rediirtioM it will appear, that, an in- 
terval of near 480® remains lietweeii 
them, wliicli tlie intermediate tlier- 
inometer selves as a measure tor; 
that Mr. Wedpu nod’s ineliides an 
extent of almiit of l''ahreiiiicit’s 

deprees, or about .’i4 times as inneh 
as That Iietwoen the lieezinp and 
hoiliijp poiiitJ of nicreurv, hv wliirh 
ineremial ones are nalnially limited; 
that it the seale of Mi. M’cdpwomrs 
thermornetei be proiiiir-d dinvnwai<l, 
in the same manner as Fahrenheit’s 
has heeii supposed to tie produced 
upward, for an ideal standard, the 
freezinp point of w'aler w’onld fall 
nearly on 8® below (0) of .Mr. Wedp- 
wood’s, and tlie freezing point of 
mercury a little bidow 8J® ; and 
that, therefore, of the extent of now 
nieasnralde heat, then* are about 
5-lflths of a depree of his scale from 
the freezing ot mercury to the Iree7.ing 
of water; 8® from tlie freezing ol 
water to full ignition; and 160® 
above tills to the highest degree he 
has hitherto attained. Mr. Wedg- 
wood roDcliides bis account with the 
following table of the elfects of heat 
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on di'iTerent snhKtTnre", according to 
Kalii'eiilieit’s tliermonr'ter, and his 
own 

Fahr. 

Bxtremitvof the") 
ccrile of his 5.32277® 
thermometer 1 
(treate-t heat ofl 
liiH small airv21877 
tiirnnee 3 

r.iNt-irou melts 17I'77 
(jieatest heiitl 
of a • ermiinon >1/327 
smith's forge ) 

Welding heat of? |.>io 7 
iron, greatest f 
Welding heat of? -tar-r 
iroii.lea^t J 

Fine gold melts - .'i237 


Wedg. 

210 ® 

liiO 

130 

125 


4/17 

4:.87 

.3807 

lfi.’i7 

1077 


o.-* 

90 

32 

28 


27 

21 

6 

0 


917 — I 


Fine •■iiver melts 
Swedisli copper 
melts 4 

Tlr.i'-s melts 
lle.it by which ^ 

Ills enamel eo-f 
loins aie burnt y 
on I 

lied heat, fnllv: 
visible in day-j 
light ' 

lied heat, fully ^ 
visible in the > 
d.uk 3 

.Mercury boils - 
W,iter boils 
Vital heat 
Water freezes - 
Proof sjdrit freezes 
'nie point at "I 
whirh niereiiiy j 
congeals, eon- j 
•seqn'*iitlythe li- ) 
niit of mercurial | 
tliermometers, 
about 

In a scale of hr at drawn up in 
this manner, the. cnmiiarative extents 
of the dilfeient departincnts of this 
grand and universal agent are ren- 
dered conspicuous at a single glance 
of the eye. We sea at once, for 
instance, iiow small a portion of it 
Is concerned in animal and vegetable 
life, and in the ordinary operations of 
nature. From freezing to vital heat 
is barely a flve-hiiiidredth part of 
the scale ; a quantity so inconsido 
ruble, relatively to the whole, that in 
the higher stages of ignitiou, tea 


CiOit 

212 

97 

32 

0 


40 


Sjoiis 


”10^0 
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times as fnueh miglit be added or but by degrees It becomes tliicbe 
taken away, without the least difle- swells up, and at ]a«t runs into sinai 
rence being diMCcrinhle in any ut the dry lumps. These are trituiated I 
appearances from which the \nteusiiy powder, and once more roa'^ted ove 
of fire ha') hitheito been judged of. the fire, till there is not the li-sa 
lienee, at the same lime, we may be moisture remaining in them, .tiuI Ihi 
eonvinecd of the utility and import* operator is well assured that it eai 
ance of a physical roea^ure for these liquOfy no more : the mass now look; 
higher degrees of heat, and the utter like a blackish powder of eharcoai. 
insufficiency of the rommoji ii>cri 1 '> For the sake ol avoiding the prei ions 
of discriminating and e'>tin)ating their above-mentioned 0 | eration, from foui 
force. Mr. Wedgwood adds, that to five parts of burned ahini may be 
he has olten found diffeieiicts, asto* mixed directly w'ith two of rhareoal 
nishiiig when considoied as a part powder. This powder is poured into 
of tins scale, in the heats of his own a phial m maliasi*, with a neck almut 
kilns and ovens, without being per- six inche*; long. The phial, which, 
eeiviible by the workmen at the time, however, must he filled threc-qnaiters 
or rill the ware was taken out of the full on!), ix then ])iit into a erncihlc, 
kiln the bottori of which is covered with 

PVttOTARTARlC ACID. To sand, an.l <-o much sand is put round 
ohlaiii this .aeld introduce taitar, or the former that Uie upper part of 
latlier tartaric arid, into a coated Us body also is covered with it to 
glass I ('tort, which is fitted to a tnhu- the height of an inch ; upon this the 
lated receiver, bet heat be applied, crucible, with the pltifll, is put into 
and gradually increased to redness, the furnace, and surrounded with 
and pyiotartarie acid of a brown red-hot coals. The fire, being now 
rolonr, Iroin ini])urily, will be found gradually inoreasod till the phial 
in the liquid ptodiicls. This is to Im becomes red-hot, is kept up for the 
filtered throiiyh paper, to separate spare of about a quarter ot an hour, 
the oily pair Jt is to bo evaporated, or till a black smoke ceases to issue 
dissolved, and filtered several times from the mouth of the phial, and 
till all the oil be separated; it is then instead of this a sulphureous \aponr 
to be treated at a moderate beat with exhales, which commonly takes fire, 
dilute sul|dinrii' acid. At first acetic The tire is kept up till the blue sul- 
avid pii'-sex into the receiver; but piiuieous flame is no longer to b« 

^ towaids the end there is condensed in seen ; upon this the ralcination must 
' the letort a white foliated sublimate, be put an end to, and the ]dtial closed 
which IS pnie jiy votai Uric acid. It for a short time with a stopper of 
has the U'>ii:i1 avid properties. ^lay or ioain. Jliit as soon as the 

FyROFJIUIllJS. lly this name is vessel is become .so cool as to be ca- 
denotod an artificial pioduct, which pnble of being held in the hand, the 
takes fire or becomes ignited on phial is taken out of the sand, and 
exposure to the air. Hence, in the the pow'der contained in it transferred 
German language, it has obtained as fast as possible fruin the phial, 
the mime Inlt-zumler, or -air tin- into a dry ami stout glass made Warm, 
der. It is propaied from alum by which must be secured with a glass 
uialcination, with the addition of stopper . — Wo have miido a very good 
various inflamwal'le suhstauccs. pyrophorus by simply mixing three 
llombergwas the Uist that obtained parts of alum with one of wheat- 
it, w'hich he did accidentally in the flour, calcining them in a common 
' year 16b0, iroin a mixture of human phial till the blue flame disappeared : 
excreniciil and alum, upon which he and have kept it In the "same phial, 
was o{>ei‘ating by lire. Tlie urepara- well stopped with a good cork when 
tion rs managed in the follow'ing cold, — If this powder be exposed to 
manner three parts of alum are the atmosphere, the snlphuret attracts 
mixed w'ith from two to three parts of moisture from the air, and generates 
honey, flour, or sugar ; and this mix- sufficient heat to kindle the carbo- 
ture is dried over the fire in a glazed naceous matter mingled with it. 
howl, or an iron pan, diligently stir- PYROPE, a garnet, which crys- 
ring it all the while with an iron talliscs in the luiln of a dodecahcs 
spatula. At first tlds mixture melts, dron, 
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iTiSliiAiutt 

Gaetts shifted bj a Quarts veiu in Hidia 


gnulhfi*lt IJKMjge^ 



PYE — QUI 


PYROPIIYSALITE. Sec Phy- 
mhfr. 

l»YKOSI\IALITR, a niinoial of a 
liv<M -brown colour, enri«iistiiifr of 
peroxide of iron protoxide of 


manganese 21*14, fliib-muriatc of 
iron 11*00, silica 35*85, lime 2*21, 
water and loss 5-1), 

PVRUXENE aug.to. 


Q. 


QUART ATION, is an operation by 
which the quantity of one thing is made 
ecjual to a fourth part ol the quantity 
of another thing. Thus, when gold 
alloyed with silver is to be parted, we 
arc obliged to fanlitato the action ol 
the aquiifortiH hy reducing the qiian 
tity ol the loniier ol tliese metals to 
one-fciurth part ol the wlmlo mass; 
which IS done hy sufficiently inereas- 
iiiar the qiiaiititv of the silvei, if it he 
liceessary. This o])ei*atior] is called 
quertatiiM), and is preparatory to the 
puiting, and even many authors ex- 
tend this name to the operation of| 
parting. — See Attay, 

QUAR'l'Z, oeeurs in masses, in 
grains, in rolled pieces or pebbles, and 
•in crystals. It is one of the hardest 
minerals of which niouotain masses 
are composed ; it gives plentiful 
sparks w’ith steel ; it breaks with a 
smalt stroke of the hammer ; the sur- 
face oi the fr.aeture in ciystalliced 
qilaitx is coiiehoidal in unerystallixcd 
splintery : tin* lustre is %itrc 0113 . f’rys- 
tals of qiiailz, or rock erystals, as 
they arc eommonly denomiiialcd, haie 
d liferent degrees of Iran^spurency ; 
the hlue vaiieties arc amethysts. 
most ('(iinrnoii foims of the eryitafli 
arc six-sided prisms terminated by 


six-sided pvrainids, tir two «lx-8ldci 
pyi,aniids united, foiming a dodecalic-| 
ilron whoM* .'aeeti aie isosceles tii- 
anglc^. UncT\ j<talli'/ed quart/, is sel-l 
doin transparent, most frequently 
translucent, but sometimes opaque. 
Its colours arc vaiiniis shades of| 
white, grey, brown, yellow, rod, and 
green. It yields a* phosphorescent 
light and peculiar odour when rubhed.' 
Quailx I', composed ot (.iliceous earth 
combined with a very small portion 
of aiiimine. It is infusible svlicn un- 
mixed, but w'ith alkalies it melts 
easily, and forms the well known sub- 
■tauec called glass. It is not acted 
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upon by any aeid oxeept the fluoric. 
Quartz exists in veins intersecting 
mountains, and it sometimes foriAS 
large ^eds, and even entire nimiiitains,* 
which are composed of this mineral 
in grains united without a ccmentii 
called granular quartz. Fragments 
or crystals of quai-tz are coinniun In 
compound rocks, drains of quartz 
form a principal constituent part of 
most sand-stones. The milk-white 
pebbles ill gravel are composed of 
quartz. Flint, chert, or liorii-btone, 
opal, chalcedony, and agate, are dif- 
ferent modllicatluns ot siliceous earth, 
which in their chemical composition 
dilTcr little from quartz. Uombined 
W'illi a large portion of aluininu and 
iron, quartz loses its transluccney and 
p.'isses into jasper, whieh^rms hods 
in primitive mountains, aoSlH said io 
compose the substance of entire 
ranges of mountains in Asia. Pro- 
fessor Jameson divides quartz into 
two species, rhomboidal quarts and 
Indivisible quailz, and each of these 
into nmnerons sub-divisions. 

1. Rhomboidal quartz contains 14 
Kiiii-*«peoieB. 

1. Amethyst. 8. Iron flint 

2. Rock crystal. 9. Mornstonc, 

3. Milk quartz. 10. Flinty slatfk 

4. Common quartz. 1 1 IHint. 

5. Prase. 1*2. f'lilccdony. 

0. Cat’s eye. 13. Heliotrope. 

7. Fibrous quartz. 14. Jasper. 

2. Indivisible quartz routaina nine 
sub-speeies. 

1. Fluat-stono. ff. Obsidian. 

2. Quartz-sinter. 7- Pitelistotie. 

3. Hyalite. 8. FearUtone, 

4. Opal. 9. Piiiiiicc-stone. 

5. Afcnilite. 

QUERCITRON, a wood used in 


*^SS!c 


QUICKSILVBR, a name for mer- 
cury. 



CHEMISTKY. 


R. 

radical, tljat which is consi-| supplies by vapour, broii!?lit by a 
Ucred .19 constituliiig the distinguish- Hiipcriur eurreiit from the higher 
iiig part of an acid, by its union with region*: of the almospliere. Jt in rmt, 
the aridifylng principle, or oxygen, however, very easy to conceive how 
wliich is corninon to all arids. Tlius, this operation can go regnl.irly on 
sulphur is the radieal of the sulphuric for sueU a length of time a** imims fre- 
and sulphurous acids. It is some- qiieiitly continue ; and althougli it is 
times called the liase of tlie acid, hut apparent that electricitv is an agent 
base is a term of more extensive up- ot nature, in the prodnetion of tlii 
pheation. plienomenoii, it cannot be consider.'*'! 

RADICAL VINEGAR. — Aee- as the sole agent, or even as liaving 
tic Actd. the principal share in tlie production 

IIAIN. This phenomenon some ot ram. It must be con^i'lered in 'rely 
philosophers liave attributed entirely as a seeoodarv agent, inodifynig two 
to the iiitiucnee of the elcclric lluid.Iothcr mncli more poweifiil c:llI^e“ — 
_jid this explanation has been rendered tliciniiiixof vapour, and the dwniini- 
tlic moreprolnible bylhceircumstance tion ol temperature. — It is woithv of 
of most abundant slioweis usually ob-iervatiori, that iniicli the largest 
aecoinpanying a tlninder storm. It i|uantity of r.iiii tails in tliat time 
has been considered by met ••orologists of the year wlien tlie air appe.irs 
that tlie phenomena of a thunder clearest, and when, from the heat, tlie 
storm were mecoly a more than usually appearance of moisture on the gmuiid 
great exertion ol tliose energies which | soon disappeais: ai-o, tliat in warmer 
clouds exert upon earli other at ail countries th.iii ours, and where'lh'* 
times in .1 silent tiampul inaimei, toi air appears ium.li cle.trei, the ijn.intity 
the benertridl purposes of eaiiynigon of lain wiiich lull., gieatly exceeds 
the usual openitions of nature. It has that in this conntrv. Tin* )ilieiioine- 
beeii observed, tii.it in the funuatioii non ot vain lias pii/rjed |i!iilo«>opliei‘s 
of the ram-cloud, ttic superior lnasse^ veiy miicli ; and tin* cause of tlie dil- 
spread in all directions until they licuUy seems to have lieeii. tiiat they 
become one stiMtus or uniform sheet. Iiave endeavoured to find .*-ornc one 
The iiiniiilus ais.o brought under the cause to which, et all times, to asiMiho 
^atter is immediately in rapid motion, rain. In tliis they have tailed, and 
and visibly deciiMse.s. The ciin also whilst ditleieiit solutions have been 
have much the appearance of con- given to the iminiry, winch liave siiiteil 
doctors of electricity. Clouds have well p.irtieiil.ir cases, no iinivcisal 
been found, by tlic c.xperinieiit of ele- cause has been found out. lu fact, it 
rating a kite, to be cliargcd with is not reasonable to expect it, and 
<V.tfcrent kinds of electricity; and lain atone time in.iy be occa'-ioned 
these clouds, wlieii they approach, by one cause, and at .niotlicr, ii!id'‘r 
mutually operate on each other so as dilfcrcnt ciicum<.laiices, by a diirercnt 
to occasion their partial and entire cause. Very frequently r.iiu is pro- 
* destruction, and precipitate their duced by tlin cmicus.sion or condensa- 
contents to the earth in the form of tion of two clouds, tlic one positivelv, 
rain.^Such is the explanation given, and the otiier negatively, electrillod ; 
which Is evidently better suited to the and this has been proved liy expel i- 
case of a single shower than of long ments with a kite elevated to a great 
continued rain, for which it appears height in the air. Tliere is no neces- 
very insufllcient. Its supporters, how- sity to maintain that rain can never 
ever, imagine that the supply of each be produced in any other manner, 
kind of cloud may be kept up in pro- Mr. Dalton, of Manchester, has paid 
portion to the consumption. It is much attention to the subject of me- 
certain, that there is much evapora- tcorology, and the following extracts 
tion going on during the fall of long from a paper read before the Maii- 
continued rain, and this may supply Chester Society, arc entitled to every 
the lower clouds with moisture, whilst degree of respect, 
the upper clouds may also receive 
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**E\cr\oin* iiii;-t li:n(* imlifoil sin luiim, &«•.) MMtiMiiil dpcidini? 
nl»\iinis r<Miiicxin:i Ii»tv I'fii lio;it aiul hi? ‘.im|ily exjiajiili'iJ' by lioal, 

t'lc in tin* iitiin lien*. Iloat ami 1hioi!;:ii tin' iilinnsphrre, 

I 1 nl (I'l, iii'l I la rticiiiiriillY rniiibiiii'd with it, lin 

to K'l Ml) tin* w II II III til* .Li- ii!.iiiil:iiii(‘il lioiM till* pli(*iuiiii'‘n.i that 

iii<m]ih(M(', aiiil i'olil |iicc1|>:tat s oi Mic i|uaiit<ty iit vapnui r.i|..ilih> ol cii- 
rnmU'iisi**. tin* v.i|'«iiii. Hut fhc‘*i‘ lniii}? into Uu* an iiirrr.v-rs iu a 
farth do not '’Xitl.iiii tin* pin'i oiiiciion Rifatfi ratio than Ihi* tnupn .atm o ; 
of lain, wiiich is as lit’ijuontly ;it- aiid!i4'ii«'(*h(‘r.LiiIyiiiiiT*',th.itwhoii> 
tomJod with an ii.«’ri’asf* a*' with a ili- ever two ol air ol dilforoiit 
iiiiniitioii of tlic tciiipi’rutiJiv of tin* tcnipoiatuics art* inivdl toffcthcr, rach 
atiiio‘>plir‘r(*. luMiif? jni'viim^U k. - it in at c*! with va- 

•• Tlu* lati* Dr. IJiittoii, of Kdiii- pour, a tvoripit.ttioii ot a poition of 
bnrpli.w'as, I coiK’oivp, tin* Hist pei- vapour must I'lisiio, in roiis-rqiipiiep 
aon who puhlislir.l a foiTPCt notion ot (»l tlie mean teiiippratuio not l»rin^ 
till* cause of lain.— fSee Edin. Tiaiisi able to support the lucan quantity of 
vol. i. and ii. and Hutton’s lJjs»cjt!i-l vapour. 
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*Tlie can've of rain, tliPTofon*, is 
now, I coii'^iilor, no lon^or j>n nhjoct 
oi il'xihf. II two masses of air o| un- 
etiual fiMn['eiat!ires, by Ihe ordinal y 

• nrients ol tm* \viml‘-j sue iiiterinixi*il, 

'when sutiirsiled vitli vsiixMir, a ineei- 
pit ilion etissjes. il tin' in.i"S'*s ;u- 
miller ‘*5it III ati(jn, tlseii les-. preei]dfi- 
tion place, or none at all. nr~ 

eoiilm}' to the def^ree. ANo the 
•vaimer the air, the frreatei h the 
<l'iaiitiiy ot Vfipiiiir pieei^nr.iteil in 
lilv ' (•ireiMn‘«t lin es, lienee lifi* Toaion 
nli\ laiiisate lie:i\iei in siiiiiniertlMiii 
\\iiitei, SMid in warm eonnti'ies lluiii in 
‘mill. 

'■ We I'lwv iminiie into the e-usse 
w'lv less lain i.iMs ni t!ie tir't s,x 
niiintlis ol the M ai Tliaii in I'o* 1.1^1 
si\ iiiontli •, 'I’lic who'e (;iiantity o! 
M'.'l'i in Hie a! i.<i> nlnie m J.iiinary is 
iisii iMv :,l iiul tliiee i'ielii'-,as appeals 
Iron I >e eew |ioi’it,\eliie)i jsl’nen about 
.'h;^ rs.»\\ Hie Imreol \ ijio,! attb.it 

teirtpei '1111 e is Odol rvM im !i ol iner- 
e.ii > . w Ineh is ei|n''l to '’"s or three 
nil 'les of watei 'I'be dew (oint in 
.!iii\ IS ilsii.illY .llioiil fiSi' or .'■'H'*, enr- 
jcspoinliin, to U'o ol an iin li ol iii'r- 

• 111 whieli IS 'Mjiial to se^en inches 
ol w.ilin ,tlie dilfeienee isf<mi inches 
Ol watct. wliM'li the .Uniesnheiv tlnoi 
eoiili'.iiis mote Hum in the lonuer 
iiiofiii. llein\'. ‘U|'|io‘inx the uHial 
iiitmuiistiiro oi onnmits ol air in both 
Ihe inteueniiii' peiiods to he the 
s.i'iie.t'.ie i:uiiou"h( to be loin inelies 
less in the former period ol the jear 
than Ihe averiifre, and tour inelies 
inoie ill the hitler peiiod, makinir a 
dilleienee ol eifrj*t inches between the 
two peiiods, wineh neaily .accords 
With the pieeediiiir observations.’’ 

In sir Hilliard Pb.llips pub- 
lished a ]d:in lor aitifieiallyilistiiib' 
iiiK the oleetrieity ol the clouds, and 
.iiiakiii;r them fall when ram miiTht be 
leriuired iii a country, or pass ovci 
M’lien not ivanted. He eoneeixes that 
nature’s conduelors are the points of 
the leaxes ol all vejfotalion, p,aitie(i- 
larly nf tices, and that more perfect 
metallie conductors raised to jyreater 
heiitbts in the alnuispbere, might bo 
so combined as to produce inoiecei- 
tain ellects. Pm suing this idea, be 
tiaees to the cutting doxx'ii trees in 
civilized eoiiutries theli* ultimate >tp- 
iilitx ; and conceives that to this may 
he asciibed the present sterility of 
the once most fertile but noxv desert , 
4t*G 


regions of Syria, riiallea, and liar 
baiy; and he nscrihes the oases of 
the desert to the « iicim-tancc of a 
texvtiees being .iccidcntidly 'iilf 'rcl 
to grow on them, tie innigii.es, that 
Ibiise eoiintiics night nmv l>c icitoved, 
by erecting mi Hieir elex.ited snil ices 
.1 snlhiM-'nl iiimiber ol mel.illic T>dr> 
to :ii>-i'4, the chmd.s, ami pro 'i’ve -oil- 
licient i.ii'i to sii»tain v.-getaiioii, and 
l'•llll the ri,ln]o>«l e\llall^Te(l lixers. 
Such ."re the erinrs ol igiiora"ee, in 
dc’ nx'ing a coiintiy ol its trees, and 
-II di the ndvaiH ige’sw lindi may lesult 
tioni .1 due :i|i].ti('ation oi the princi- 
ples ol philo.'oi'bx 'I'liP preceding 
clicory may ai'|>p.ir faneilnl, lint it is 
eonlii'iui'd liy whet tal os place in lui- 
tiire, Tlin , the til -t kinds oxer whieli 
l»i ex ailing v. i i Is blow from the oee.ui 
.lie .ilxs'.ivs the best xvateied ; and 
Ibose tailher oir aie less xxatered in 
].iopoit>o:i to their disf.inee. 'riie 
western eoiinties ot fiehind, Ireland 
It sell xx'itli respeel to Kngl.ind, and 
the western eonnlies ol lfingh>nd xxitli 
leleienee to the ••astern ones', prove 
the poxvers of the iimninerakle s])i- 
eula* of vegetation ami nnnenls lo 
disiiiibthe elect! icity ol the clouds, 
and make tb-ni fall ni lain. Prom 
like causes,. leooMling to sir W.Voung, 
the value ot estates in -ex'oral of Ihu 
NVe.st India islands lias been greatly 
diminished bv l ultiiig down the tiee«. 
The phenomena of Peiu and Chili, in 
the iiidgMionrhood of tlie elev.ated 
n iliira! conduetiir , the Andes, alfoid 
also a lesson to man, xvheiiexer the 
st.ite of Boriety enables him to .ijopt 
it. The mean annual ijiian’ily of 
lain IS greatest al the eiinH'O, ind 
derrease.s gr.idiially as xvc appioarli 
the poles, 'riiiis, at 
(iienada. West Indies, it is 12G inches. 


('ape Pi.ineois - - 12i) 
Calcutta - - - SI 
Home - - - 31 ) 

ISiigland - - . .'l.v, 

Petersburgh - - Ui 


The number of rai'-.y days is small- 
est at the equator, and increases in 
proportion to the distanee from it. 
The mean number fioiu north latitude 
12^ to 13*^, being 7*1 '• from 43'^ to 
beiii'r 103 ; from 4(i® to being 
131 ; from f»l® lo MJ", Kil. The num- 
ber of rainy day^ is oflen more in 
winter than in summer, Imt the quan- 
tity of rain is greater in summer than 
in winter. At Pctersbnrgh the num- 
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her of rainy or snowy days diiriiiif 
vrint<*r is 81, ami tin* «)uaiitity u hirJi 
falls is only about liv<* inrUcs . iliirinir 
siiiiiiiicr tho rminl'cr ol r.nny davs »s 
iu‘arly tbp ■'am'', but the (ju.iiiMTy 
whii'li falls is alxiiit i b'v.Mi inrhos. 
iMoro i.iiii bills in innitMtainons rouii- 
H'ics Mmii 111 I'lam''. Airioii:; tbt* Andy's 
it laiiis almost (‘ontiinially, whili* in 
ICffvpt it Iianlly ovit r.iiiisi at all. 
Tin s(* wi*ll IviKiwii tacts coiifnintho 
hvpoHic-i'. of sir llicbnid Phillips. 

’ ItAVCiniTY. The chant^e which 
o.ls unrhMffo by oKposiire to tlm air. 
Tin* lancidityof oils is probably an 
effect an.ilojrons to the oxidation ol 
metals. It essentially depends on the 
combination of oxY,'en wilh the ex- 
ti.ictive pi ineiple, which is iiatnially 
united with the oily principle. Tlii-. 
inleieuce is prove 1 by attendiinf to 
the proeesst's used to couutei.ict oi 
prevent the rancidity ol oils. 

ItHACJliNT. Ill the experiments 
of ehemiiMl an.vlj'sis, the component 
parts ol bodies may either be ascer- 
tained in quantity as well as quality, 
by the peileet operations of the laho- 
ratoiy, or their qnalit\ alone inav bn 
d‘*t,eeted by the operations of eertaiii 
bodies eall-d leairents. Thus the in- 
liisioii ot ff'ills IS a veajtent, wliieli 
detect-* non by a daik pin pic piecipi- 
tate ; the priissi.ite of potash exhibits 
a blue with the «aino metal, &e. 

RlCALtiAll, siulpliate of aisenie, a 
native ore. 

RKPKIVKII. Reeoivois are ebe- 
inical vessels, wbieh are adapted to 
the neeUs or beaks of retorts, alem- 
bic, -i, and other dihtillatoiy vessels, 
to collect, receive, and rontaiu the 
products of ilisf illations. 

RliD (’llALK, a Kind of elay iron- 
stone. 

RKDDLE, led elialk. 

REDUrrifJX, Ol REVIVlFirA- 
TinN, Tin- wold, in ifs most ex- 
lensiM* sense, is applicalde to all ope- 
rations, hy which any Milistanee is 
restored to its n.itnral state, or which 
Is eonsilered as such ; but custom 
ennlines it to opeiations by wbieh 
metals aie restoied to their metallic 
.state, alter they have been depii\ed 
of this, either by eouilmstioii, as the 
metallic oxides, or by the union ol 
some heteroireneous matters which 
disf:fiiis» them, as fiilmiiiatim^ jroM, 
luna eoi nca, cinnabar, and other coni- 
pouudsoftbe same kind. These re- 


ductions are also called reviviflea- 

tioiis. 

REriUbUS. Tim name rcfriiliM 
was i?i\en bv chemi^r^ to nict.illie, 
rnatteis when scfi.natcd liom o' her 
substances by fusion. This nain • was 
inlrodiiccd by alcbem‘.-ts, wb.», e\- 
peelin;»: ahv.ays to lind j^ol l in I lie ine- 
lal collected at tin* bottom ol their 
crucibles .liter fusion, called tins nm- 
t.il, thus eolleeted, rejoins, as con- 
taiiiin;r f)idd. the km^ ot metals. It 
was alterwar.is applied to the met il 
extracted fioiri liie ores of tin* semi- 
nielals, which foimi'rly hmelhc n.ime 
th.it is luiw gi\cn to the semi-metals 
tlieni'clves. Thus we liad rcijiibis 
ol aiitimoiu, lei'uliisof arsenic, and 
reiriiliis of eidialt. 

RESIN'. 'I’lie name resin i-. used 
to denote solid luilaiimiable sol) 
stances, of vcf^etiilde oiiirin, solnbl'» 
in alcohol, usually allmdinif miieli 
soot liv thi“ir i‘onthnstion. 'I'll 'V aic 
likewise soluble in oils, but not at .ill 
in water, and au* mou or less acted 
upon by the alkali*. All the lesiiis 
appear to be nothing else but volatile 
oils, rciideicd concrete bv then eon 
hin.ition with oxyiten. 'fhe i*x|Mi*in(» 
of these to the open au, and ilie ilc- 
eoniposition of aci.ls applied to tliem, 
eviilentlv piove this conolusioii. Tlicie 
,vic f-oiiie amoiifC the known resins 
which are \ery puie, and iierfectly 
soluble ill .ilrohol, sueli as tin* hrlsani 
ol cea and (';{d\i, tm'|>entin.*s 
taeamaliaca, clerni ■ others are less 
pure, and contain a small portion of 
extract, which rendeis them not to- 
tally soluble in alcohrd ; such are 
mastic, saiidaracb, gnaiaeuni, labda- 
rmiii, and dragon's blood M^hat is 
most }'on r.illy kiimm by tlie name ot 
icsin Miiijtly', 01 sonielnncs ol m'IIow 
lesin, is the residnmn lelt afle*- dis- 
tilliii{r the essential oil, from turpen- 
tine. II this be nrfred by a stioin<er 
fire, a thick balsam, ol a dark reddish 
colour, calk'd lialsam ot tinpentme, 
cuines over, and tin* resulumn, which 
is rendered blackish, is called black 
re* in, or colophony. Hesin, analyzed 
by AIM. (iav liiissac and Thenard, 
was found to consist of 
('aibon, /■'■'•ni'l 
liydiof^en, 10719^ water lG*15d 
Oxyffen, l.'1.3J7 ^livdioLmn in e2- 

3 ces.sHy. 

The lesin of fir is known by the name 
of rosiii. Its properties .iic well known. 
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It'S specific praTlty is 1072. It melts 
rea<liiy. burns with a yellow light, 
till owing olf much smoke. Itrsin is 
insoliiblo ill water, either hot nr cold, 
but very soluble in alcohol. When a 
solution of lesjn in .*11001101 in mixed 
■with water, the solution become'* 
milky ; the resin is deposited by the 
stroiiKor attraelioii of the water lor 
the alcohol. Hesins are obtained from 
in*aiiy othei spceics oi trees. Mastich 
from tlie pistaeia lentiscu;^: eletni 
from llic* iimyiis eleinifeia ; copal from 
the rhiis eo]>alliiniin ; s'lndarach Ironi 
the romninii juniper. <11 these lesiiis 
copal is the most peeiiliai. It is the 
iiKist difheiiltly di*-sulvod in al(**>hoi ; 
and foi this jmiposo must be exposed 
to that suhstanee in vapuui , 01 the 
alroiiol employed must hold ramplioi 
ill solution. Accoidiug to Ciay Ijus- 
sne and Thenaid, 100 puits ot coiii- 
luon resiii coiitaiii, 

Cailioii ----- 7'f‘04t 

f).v)geii - . - . Ut:i37 

lljdiogrn - - . - 10719 

01 of 

<.'aihoii 7h‘9It 

Oxvgen and lixdiopeii, 
in the piopoitions 
iiecessai) to t<iiin 
watei - 1 .VI .'ll? 

li\(li'og(>n 111 excess HUOO 
Jteeoidiiij' to the same eliemists, 100 
jMlts 4»l copal consist ul 
f'.iihon - - . - 

Oxygen . - - - looitti 

Hydiogen - - - - I’Vn'I 

or. 

Carbon - - Tfi’SH 

Watei or its elements l*2’0:i2 
]l\diogeii - - - - Il*i;{7 

From lliese rr'-nlts, if lesin he a •'efi- 
iiife eom|ioiiiid, it may he Mippo-ed to 
roii.si«-t of S proportions ol <aibon, 12 
of hydiogcii, and 1 of o\\geu. Ite- 
sins are used for a vaiiet) of pur- 
poses. Tar and pitch prim ipally con- 
sist of resin in a puiti.illy dermii- 
posed state. Tai is made liy the sUtw 
ronibii»tioit of the fir, .md pitch by 
the evapoiatmii ot tlie moie ^ol.ati1e 
parts ot tar. llciiis aie employed as 
Tarnishes, and for these purposes aie 
dissolved ill aleohol or oils. Copal 
forms one of the finest. It may be 
made by hoilnig it in powdei with oil 
ofiosemarx, and tiien adding aleohol 
to the solution. 

RESPIHATION. is the art of re- 
ceiving a poi-tlou uf air into liio lungs, 


and again cmittiiig it. The blood of 
the veins is charged with a portion of 
carbon, which it emits in the lungs, 
and this carbon uniting with the oxy- 
gen received in the lungs, loims car- 
bonic acid gas, and is eiiiUteu, as is 
also the nitrogen or a/i>te. The vo- 
Itinic ot cai hoiiic arid discharged i^ 
exactly equat in hulk to the oxygen 
which has disappeared ; and it is 
lienee supposed that no oxygen is ab- 
sorbed by the lungs ; but other philo- 
sophers have been oi tliat opinion, 
and have supposed tliat tlie ehaiigcof 
(he colour ot purple of the veiiout 
blood into leil, in ilic nrteiial blood, 
which takes place on paissiiig tlirough 
the lungs, \ias atlrilmtahle to the ah- 
suiption ol oxygen; whilst, on the 
other baml, this has been attnimted 
solely to the discharge of the eaihori. 
All ttrdiiiary sixed iniiii consiiincct 
about 4H,00d eiilde iiiclu's of o.xygen 
per diciu, and makes -h renpiialnins 
III a minute. The quantity of e.itho- 
nie acid loinied duiing lesyir.’itinn is 
diniiinsliod aftoi swallow ng iiitoxiea- 
ting liquors, Ol niuler a com -e ot nicr- 
niry, nitiie ar id, 01 vegetable diet. 

UETINI'I'M, a niiiieial, roiisisting 
of le-iii 00 , as|dialtinii 4*2, earth .‘1. It 
IS tonml .ullieniig to eoal, at Duicy 
Tiaco) ill Devmishii e. 

JlETUilT. Jlefoifs .11 e lessels em- 
ployed lor many distillations, ami 
iiionI fiequentlv foi those winch re- 
qiiiie a degree ot heal ‘■upetioi to lhat 
ot boiling Main. TIhh \es'0l in a 
kind of bottle i.ith ii long neck, so 
bent, that it makes with the belly of 
the rrtojt an angle of about sixty clc- 
giee'-. From lb.-. t«iriii they liavc pio- 
babh been named icti.rl-. 

IlKCSSrri'l a innicial. eoiisisting 
ot s’x-sided |tii*m«, and of wbichthc 
roiistitnoiits ;ni« sulphate of soda 
Mi'Ul, siiliihate of matiiie.si:i .'ll’Ik'i. mii- 
liatc ol magnesia :t'19, sulphate of 
liiiie (rl2. 

llllUDI C.'tl. a new metal diseoverort 
among the grams ot ennle platinn ly 
Dr. ^Volla^!on. The mode cl ol.taiii- 
ing il ill the si ate c.f a liiple salt eoni- 
l•llled i\iih muM.ilie acid and t.oda, 
has beiMi gi\en uii-ier the article f’o/- 
huluim. 'I Ills may be dissolved in 
w.atei, ami Ibe oxide ) recipitated 
tioin it in a black poivder, b\ /ine. 
The oxide exposed to heat rontiiiues 
Mack, hut with boiax it acquiroa a 
white metallic lustiCj though it jre- 
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s»)aln» ioiu'iiltl'-. Siilpliiir or uvatvin-, 

titw^'vrr, *» iiioihk, «ti({ insi‘ 

•ift^Tvvut'd hr (‘•'pplled b) ciintinuiiii' 
tii«* lip.it. ThP biUritii, iHiWPver, i** not 
nullPUblt'. lt» pjipi'iuc :«|t- 

pe.ir* to pvi'pp'l 11 llhiiiliuiii iniilPH 
pa‘>ily wi.ii (.vi‘ 1 ) liiol'.l liiiit has boeii 
Iripfl, except mcii'\ii>. W iili gold nr 
kilver it fnriiis a vt iv in.illcahlc alloy, 
iiot ONidated by a bnrb device nl he.at. 
but bccuniing inci upted with a black 
oxide will'll "lowly cooled. Oni'-sixth 
of it docs not iieivcptibly altci the co- 
lour of gold, but iciidci ■> it miit:h lci>ii 
tiiMl Ic. Ncillicr mine nor iiitro-mu- 
jiatic acid acts on it in cither of Ihc^e 
alloya ; but ii it be (used with tbiec 
parts of bisinulh, lead, or copper, the 
aIlo\ jh eiitMclv soliilile in a mixture 
ol iiitiic and with two paits ol iniiii- 
utic. ’I'lii' oxide w.is soltihle iii e\cry 
acid 111. Wollaston tried The solu- 
tion in uuniatic iitid did not cry-lab 
li4C by evapoiMlioii. Its icsiduuni 
forined a rohc-coluuicd solution w ith 
alcohol. iMuiiate of :iiiimonia and of 
•oibii ami inti ate of iiotasli, occasiuiied 
no precipitate m the inuiiatic solu- 
tion, but formod with the oxide triiilc 
salts, which were insiduldc in alcohol. 
It** solution in nitric acid likewise did 
not crystallize, but silver, cupper, and 
other iuetals precipitated it. The so- 
lution of the triple salt witli muriate 
of boda, was not precipitated by mu- 
riate, carbonate, oi liydiosiiipliuict of 
aininonia, liy cartioiiate or ferroprus- 
siate of potash, or iiy carbonate of 
soda. The caiislii; alkalis, however, 
throw down a yellow oxide, .soluble in 
exeess ol alkali ; and a bolutioii ol 
plaliiix ocea'-ioris in it a yellow pi»>ci- 
pitate. The title of this product to 
lie coiisideied as a distinct metal has 
been o.ucstioiied ; but the expeiinicnts 
of Dr. M'oHastoii liavc sinec been 
contirmcd by Wescotils. 

RHOMIi SPAR, also called bitter 
spar, and imiricalcite, coiisiuts of car- 
bonate of lime fid-6, I'arbouatc of 
inagiicbia 42, and a minute portion of 
irou and manganese. 

ROCHELLE SALT, tartrate of 
potass and soda. 

ROCKS, 'riicre are a variety of 
terms used in the description of rocks, 
with which the geologist ought to be 
familiarly acquainted. A simple rock 
presents to the sigflit one unmixed ho- 
inogeneuuH substance, whatever he its I 
constituent elementary parts ; as lime- 1 
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^roiie, roof-slate. '<rul serpenline. 
Coiitpoiind :'ocks ure • <iin]>o.si>|i nt dif- 
leiciii mineral sub"t-*iii i -, either (c- 
mented by unothei minepil substance, 
as o-a.iil—ioiies and piiddiug-stones, oi 
aggicg.>1cil, w'bicb .m iiillmaro 

iiiiiiiii ot the parts without a cemeiit, 
as ill graiiiic. The fractured surface 
ot Iragnienti, broken from simple 
lock", displays the inteinal stiuctiire 
ot the parts called the stonv stiueture, 
and is eitiier compact, without any 
dibtingiiillinble paits or divisions, or 
eailliv, cnmpiised of minute parts le- 
.seinbl.ng diieU eaitli, — gianular, com- 

I tosed lit grains,^libri>us, composed of 
ong and iiiiniitc fibres, — radiated, 
wlien the iibies are broader and tlat- 
tish, ami so laigc as In be distinctly 
visible, — laiiiellai oi foliated, i-uiii- 
]iosed ol thin smooth plates laid over 
each otliei, — porous, )ieiictratcd by 
poles, — cellular or vesicular, wheii 
the pnies have rounded cavities, like 
bladders, as in some lavas, — slaty, 
composed of thin leaves, or lamina'. 
The sli iieture ol compound locks may 
also be slaty, or gianltie, composed of 
grains or erystals, closely united, 
without a cement, — porphyrifie, eori- 
sisting of a compact ground, with dis- 
tinct crystals imbedded, or of a grtini- 
tie giound, with some crystals much 
larger than otheis, — .imygdaloidal, 
composed of a compact gimmd, with 
cavities filled witli another niincrar 
"libstance. The external slructiire of 
rock.", rn rnnssr, or coiisideieil as 
mountain niasses, is .is distirict fioiii 
the internal as that of a building from 
that ot the tiricks oi ^^ones. This ex- 
ternal stiurtuie, ns forming inoii-.toiu 
masses, m.^y be stiatified or cliati- 
fonii, composed ol strata, -t.Tbular, 
or in hiigc plates, — roluuina.', 'i. iio- 
lygonal, — globulai, or in s|)herie.'il 
mH"Se", — indeteiiiiinale, wlmdi in- 
cludes all iiiiotiiilifieil rocks without 
detenuirate shape. For the Werne- 
rian opinion", wliicii are much fid* 
lowed, respecting the fonnatioii of 
rocks, sec Prtmarj/ Horkn, Trnnst- 
tion K<*ck», nuft ,Srronfiurf/ Hocks. 

ROrK-lllJTTRR, alum mixed vv'Mi 
.aluiiiino and oxide ol iion. ft oozci 
out ol rocks enntaining iiliim. 

ROCK CORK. Tlie same as As- 

ROCK-CRYSTAL. This mineral 
consists of the purest quartz, being 
transpareut or (laDsIucout. It coii- 
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il«t9 of ThoinboUlM cr^^staN, of which 
the priiiiitive form h;n an^^les of 
9t« 15 and K:»o4r». Spenln* ffravit\, 
2<» ti> 2‘S. Us comilituont'. are 
silica, and a trace ol tcrrusmeons 
aluniina. Tlie vai ictioti railed Vrmis 
haiistniicH hy tlic anialedi s, which 
inclose crvst:ili> of 'ritaiinnn, ami 
Tlicfis liaiistono. which inclose acti- 
uolite, '^C'll for a c«Misiderahle price, 
HOflK-SAliT. Thecrv't.ihol lock- 
salt arc ol two kinds, foijatrd and 
lihrou$. The roiistiluciit>' oV the (’hc- 


shirc lock salt aic, 

jMiiii itc of soila - - lW;j 21 

Snlphatc ol lime - fi'.’iO 

Muriate of nia;?neaia 0*:r.2» 

Aluriale oMimc - ii >m;2j 

IiisuLublc iiuatter - irhjo 


1000 - 000(1 

Rock-salt is conssiilcied h^, the tici- 
)nan ijoidoifists peculi.n to the rock 
which tliey call the old red s ind-stone. 
The rock-salt ol t'heshlrc cannot pio- 
peily he said to lie in or under this 
lock, hill i« siirionndcd hy it, and 
pi'ohahly ri'sts ni'oiiit: hut as the 
lowest hod of salt lias not heeu sunk 
throiij^h, this cannot he yet ascer- 
tained. 'I'lic iippcr hed of rock-salt 
in that county i» about foitv-two 
Aanls hidowtlio smtacc , it is twenty- 
six yards thick, and is sepal aled from 
the lowci lic.L of salt hy a stratum nt 
av^ilhn eons stone ten yards Ihick. 
’J’In lower salt lias lieeii sunk into 
foity yards. The upper hed was dis- 
covered ahoiit 111) yeais sinee, in 
seal chi ntr loi eonl. Itock-salt at 
Norlhwicli extends in a direction 
fioin N.K. to S.W. one mile and a 
hall , Its finther extent in this direc- 
tion has not been asceitained; its 
hieadth is about 1 U)0 yardsi. In ano- 
ther pait of ('hcsliire, tliice hods of 
rock-salt have been found. The up- 
permost is four feet, the second twelve 
feet, and the lower has been sunk in- 
to twenty-live yards, hut is not cut 
thiouc;li. Resides the beds of rock- 
salt, numerous brine spiinfro, contain- 
ing more than 25 per cent, of salt, 
rise in that count ly. 'Hie cleai speci- 
mens of rock-salt are nearly free 
from foreign impurities, and contain 
Bcaicclyauy water of crystnllization. 
In sea water a large jportion of mu- 
riate and sulphate of magnesia is 
found, wliich gives it that bitter nau- 
seous taste distinct from its saltncss. 
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This dilferonce hi the composilion of 
sea-water and of rock-salt, would 
seem to indicate that rock-salt was 
not, as some su|ipose, produced hy 
the ovaporatMM of »ea-watcr; it is 
albo deceiving ol notice, tliat in the 
strutaof rock- salt, at least irif'hcsliire, 
few it anv icin.iin-. of marine oi other 
organi/ed hodic:, are tound. In Home 
situatiiins lock-sait forms hills of con- 
sidci.thle height, as at Cordova in 
Spam, w'lierc it uses in one solid 
mass of salt lOi) Icct above the siir- 
lace, and thici* nnh's lu circumfer- 
ence. Ill the elevated plains of Peiii, 
nn'k-salt in loiin l 9000 tect above the 
level of the '*oa, accompanied with 
sand-stone ami gypsum. Roek-salt 
anil hiine springs arc met with in 
various paitsof Europe and Asia, in 
Noith and South Aineiica, in Aliica, 
and aNo m Xew South VTales. Salt- 
springs have hi'cn discovered iii tlie 
coal mines m Nortlnimheiland, 1111(1 
in the A<«hhy-de-la-Zoucli coal held, 
at the depth of 225 yards under tlic 
surlace. A 'weaker brine also rises 
in the upper sti ata ; it springs through 
tissures in the coal, attended witli a 
hissing noise occasioned hy the emis 
sioii ot hvdrogeii Mr. JIakewell 
evaiiiineit these mines belonging to 
the Kail ol Mom a, in the summer of 
JS12: th(*y aic situ.ated at Aslihy 
\Toldx, 111 the very centre of England, 
and what may a|>pear remarkable in 
this situation, lliey are worked 111) 
vaids below the hwcl of the sea, vvhieh 
is a-ceit-iined from the levels of the 
eanal that passes by the pjti. Had 
rhi-j eirciirnstaiicc been known before 
the atlentiou of geologists was di- 
rected to the stiiictiire of the caitii's 
Mirlace, it would h ivo been iiiftiued 
that brine springs so tar below the 
level of the sea had their sonrec from 
the waters of the ocean penetrating 
through lissuves in the earth. It may 
be deserving iiolice, that in the salt 
mines at Wicleska in Roland, which 
arc the most considerable in the 
world, the lowest bed, called the szv- 
buker salt, is worked at the depth of 
240 yards ; but it is not known on 
what stratum it rests ; for the minors, 
being apprehensive of increasing the 
quantity of water, have not proceeded 
to a greater depth. It is stated by 
the proprietors in Cheshire, that the 
same fear prevents them from sinking 
through the Lowest bed of salt. Nor 
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in 'it known at Cordova in Spain, on mountains for more than six hundred 

what rock the mnmitaiii Ilf salt hefoio miles. 

incMitioneii rests. Accoi diiijj tu Jlruui;- ROCKWOOD. The same nsAsheston. 
iiinrt, (Miiiei:ilof(ieJ inrk-salt ami ROESTONK. A species of lime- 
hrine splm^T^ -n-j. ••fiicr.illv lounil at stone, ot which Rath sloiio is an iu- 
tiie leel III exteiisne inoiiiitaiii lunjres: htanec. 

he ijiintes the mines nt 'ri.iiiKyl\ania, UOHAIC ACID. 'Phe loso-eoloured. 
l^jipei lliingaiy, Aloldavia, and Po- deposit ol the urine ol persons lalioiir- 
laiid, as .1 jnoot nt this assertion, ing under levers. — Pvrimric Acid, 
'j'liese mines*, so imimitant Irmii then RUBY. — Hoe Supp/itrc. 

niiinliei, and the i|nanlity ol salt they RUST. Red oxide ot iron, 

supply, HiTfiinpaiiy the Csnpathian HUTjLE. An ore oi Titanium. 

s. 

SACLACTATES Salts formed Ry the miners it is called fire*dnmp. 
fiom the inueie at-id and Stilifiahle to distingimh it from eaihonic acid 
bad"'. gas, which they call choke-damp. It 

SA(TjA(’TIC A(UI).— See Mucir is diseni^aged dm ing the woikiiig of 
And. the lo.il', lioni lissinps in the stiata ; 

SAPETY EA^MI*. (lieat rare i' and when it has aeeiiiMuhitcd, so as 
leqiii'itc to keep coal woiks eootinii- to loini more than one-tliirteenth part 
ally ventilated iiypeipelnal enireiits of the volume of the alinohpherie air, 
oi fresh air, to expel the drini|*s and it becomes exjilosiie by a lighted 
other noxious exhahitioi's. In the de- candle, or by any kind ot tlame. 
heited Morks, largo (|naiitities ol tliC'i* Detcripfinn oj (he Safety Lamp. 
damps aie tieipientl) collected, an<l To otiviate the destructive effects of 
often remain loi a long time without this gas, sir Humphrey Davy turned 
doing aiiv tnisilnet ; hut vlien, li\ his attention to the construe tinn ot a 
pome accident, they are set on lne lamp w'hieli would pi event explosion ; 
they piodnee dreadlul and destnictiie and it; on the knowledge ot the laet, 
explo^inns, and hnisl out iiom the that llauie eanimt ])ass through apei* 
pits with great impel iiosily, like tlie tines ol small ilianietci , ho eon«ti iie- 
lioty eiuptunis iioin 1 nining inoiin- ted what the niiiiei<> have since, in 
tains. The eoal in these mines l as gratitude, called the Davy. The 
peieial times heen set on tiie bj the apectui',‘s in tlie gauze should not he 
til e-daiiip, and lias eoiitinned boiiiing iiioie than one-lwentieth of an iiieh 
many inniitlis, until large streams ol square. As the (iie-d.imp ei'iinot l»e 
water w'cie condueted into the mines, niliamed hy igniled wnre, tlie thiek- 
Several collieries Jiave heen entirclv nessot the win* is not ot importunee ; 
destroyed hy such lues, and in some hut wne oi one-foilieth to one-six- 
the tire has eontiiuied bininng loi tieth ot an iiieti in diameter is the 
ages. The late i\lr. S podding, having most ronvciiient. II the wire of one- 
observed that till* fulminating damp loitietii be touiid to w'car out too soon, 
ronld onlv he kindled hy tl.iiiie, and the tinrkiiess ma\ he incieased to any 
was not liable to he set on lire by lod extent ; but the thicker the w le, tho^ 
bol iioii, nor bj the •-paiks pioiliiced more w'ill the light lie intercepted, for* 
by the collisinii nt Quit and steel, in- the si/e oi the apeituies must never 
vented a machine, in which, whilst a beinnre than one-tweiitictii ol an inch 
steel wdieel was tinned loiiiid with a ''quarc. Iti Hie w'orking model which 
very rapid motion, dints were applied sir 11. Davy sent to the mines, there 
to it, and by the abiindniice of lieiy were 748 upertuies in tlie square 
sparks emitted, the iiiiiiers were ena- inch. When the w'ire-gauze sale-lamp 
bled to carry on their work in places is lighted and introduced into an at- 
wheiu the lUime of a lamp or candle inospliere gradually mixed w itii liie- 
vroiiid occasion dreadti.l explosions, damp, the liist effect of the fire-damp 
But itwa-, reseived fur sir II. Davy is to iiirrea.se tin* length and size of 
to put an entiif stop to these drstiue- the llaiue. Wlienthe intlaiimiablc* gas 
tive ravages ot Hie fire-dainii. 'I'he foinis as much as one-tw’ontictli of the 
carbiiretted bydrogen gas is that volume nf air, the cylinder bccoine.s 
Wliicli is so dcbtiuctivc by explosion, tilled with a feeble blue flame; but 
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the flame of the xviHc appear** liurnini' i of it>* heat, to eool It helow’ the fle . 
hri);iitl^ within the blue tlame, and the { ncree in whiuh it will burn or mpln'lc ; 
li|£ht of the WH'k roiitmue'*, until the * henee the important use of the safely 
lire^dainp iiu*iesi'*es to one-^ixth oi 1 lamp, whilst hiinnng in inixtnies of 
one-lilth, when it is htst in the flame I atiiKispherie aii .iiid esiihnretted hy- 
of the lire-dauip, which in this ease drof;eii jf,is. The wiie- jranze, with 
hllH the ejlindei A\ ilh a pi ettv stioii'r ! which tiu* l.‘itip is completely sur- 
Jij^ht. As loiiif as .iiiv c\plnsi\e imv- roiinded, c**ii'- the ;:.is to .i doffree hc- 
ture of g'jis exi'ts in * mit.ict with the | low the hc.it necessaiy ior the esplo- 
lanip, so lomr it will ffi\e Hwlit, and | simi tu leUe place, aiid eonscijuciilly 
wlien it is extiiigiiisheil, fw Inch Imp- no e\i losinn c.ni liiijipeii. In no in- 
pens when the loul air toiis^tntes j staiiec has the s,ilelv-l'iiii|> heeii knnw'n 
iniieh as oiie-tliiid ot the volume ot j to t.iil in jn < v eiit nn; e\]iIosioiis in 
the atmos]iheie) the dii is no loiijrei I * o.il mine., w hiUl the workmen have 
piopei foi lespiratinii. In e.ises i,i ! eonl»eiieil to keep the wiie-gaiiz.e 
which the liie iliinip is iiiixed orl / in j ai oiiiid it I* ■ ‘pc linp' scvei.il tiials 
its MUiilIest explu-iv e piopoition w itli | win h sii II. D.ivv inade witli these 
air, the use iil the wire-Ksm/.e safe- 1 l.imps, he aixe^ tin* lollowdn^f aeconnf, 
lamp, will* h i.ipnllv eonsnmes the in- j in a leltei tinni Newcastle-npon-'J'yne 
llaiiiiiiahle i’ll", will miou leduee the j “ 'I’he iiispecrmn of a iiiimher of 
<liiantilY below the e.vj.b, tve point ; vviie-ffaii/e sale-lamps, tli.it have been 
and it can si aieely evei ha]ipeii th.it | bnnt in lomiiioii ii<>e in the roal-iiiine", 
a lamp will bei'xpo-"d to .in explo- 1 ninl the ex.imiiritinii ot the eltects of 
sive mixture eonl.nniii^ the lar/jest • iliileieiit explosive atnios](lieres ot 
piopoition of tii'‘-iJ.imp ; hnl even iii liie-dami» iipoii them, enahle me to 
tins e.'i-e, the iiistruineiil i.'> ahsolntel v oihn a lew' siiyeesiiont., which J liope 
s.ile ; and shonM the wires heconie will l»e ol iisc to the miner, 
red liol, they ha\e no povvei ot eom- *' 'J'he vvli(‘-f,Mn/.e ejlnnlers oiitflit 
innnn .'till}* explos'on. Should it evoj never to he taken out ot the sevow'- 
lie neeessjiij lot the nniier to vvoi k pieee in w Uieh they are lived ; and, m 
loi .i I'le.it length ot time 111 an explo- the lumps eoiistineted at Xevieaslle, 
sivc atn nsplieie hv the vi iie-fj^anze | vvhieh liave nut the same lim of wire- 

s. ile-liunp, It iiiav he ptu]iei to cool pauze as those of Xew man’s construe 
l!ie I. imp oceasioii.vllv, hv Ihrowiiiif lion, the wire-gau/,e oni<iil to he sni 
vi tiei ii]>on till' t*ip ; or a little ci stem deied to the screw-piece, or lixed to 
foi holiliiifT watei iiiav be ailaelied to if l»v rivel-'. 

tlie lop, the ov.ipoi .itioii of which will “ 'I'he wire-ffair/e i^. easily eleaned 
]ireveiil the he. it Iroin beeuiium; ex- vvllhont beiiiij delaelied, hv a In iihli of 
cessne. t,'as. in :i elate ol ll.iiiie or the s.imo kind as Unit iced lor eleaii- 
rmninistioii, will not pass throujrli iii^ bottles; and one of these hii/shes 
^la^s viire f;an’/e with pores of eer- oiij’ht to be liiiinshed vv'itli every 

t. iiii dimensions, altliouj'li the ('•is it- lame. 

self, v\heii not in .i Mate of il.ime, " The v\ ire->Tau'ze in several lamps 
most leadilv p.i-ses. ll a pieec ol j in the eollieiies, wliieli had been in 
wiie-i'.'inze he lield hoii/oiit.illv over, nse sjx months, and elenned by eare- 
the ll.tiiie ot a common i>;as-light, the j till W'oiknien, withont. beni!' removed, 
(lame et the pas w. 11 biitn nndei tiie|w'as as cood as new; whereas the 
wire-c.in/.e.btilitvvill not ]>asst[]ioiiph I eaeze in some, that had been used for 
it io the st.ite of flame. 11 n^aiii, a iiiiieh shiirter lime, and taken out of 
whilht the vvire-panze is held over the the lamp and eleaii'nl iniipliK’, was In- 
flame, a Ciindle be applied to the np|<er jnieil attlie bottom, and it not actu- 
suilaeeofthe pan/e, the pas pas.,iiip allv iiiisate, w as beeuininp ‘o. 
tlironpli U will nuniediately kindle. ** la one iii>taiice 1 tonnd a lamp 
'I'lie theory is tins : — lias mnst be heat- vvhicli had lieen leriiislied to a work- 
ed to a eertaiii depiec, cither by the m.in williout a sn ond top. This is a 
immediate coiit.iet of ll'une or some pioss and iinpardonahle instance of 
oTliei hodv, helore it will either hiirii carelessness in the maker, who, if any 
or e\plod‘* : the pas, in pacsuip through accident had happened, would have 
the wnre-p.iuze, lo-es so imicli of its been puiltv of homieide. 
heat J or, in other wordN, the wire- “ All the lamps that I have exam- 
gauze conducts away liom it so much iiiud have .at dillcrciit times been red 

m 
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liot : and a workman at the Hepburn 
eollicry shewed me a lamp which, 
though it had been in use about six> 
teen houis a day. for neaily thii*e 
iiioiiths, was still in excrllcMit rondi- 
tion ; lie also said, it had been red hot 
soiiiidiiiicH tor several hours togetlier. 
VVJieicver workmen, however, are ex- 
posed p) sill h highly exphisiire nii\- 
turex, doiililc gaiize-laniiM should he 
used ; oi a lamp in wliieh the eiieula- 
tiori of the air is diiiiinished by a tin- 
plate letlcctor placed in tlic iiC'ide. or 
a cylinder of glass reaching as high 
as the douhlc w lie, with an aperture 
in the inside; or slips ol Muscow^ 
glass may he placed within the l.imp, 
anil ill thisw.iy the quantity of fue- < 
damp eonsurned, and consequently ot 
heat produced, may be dimiiiished to 
any extent. Sueli lamps, likewise, 
may be more easily cleaned tlian the 
simple \vire-g;uixe lamps ; tor the 
smoke may he wiped oil iii an instant 
from the liii-phite or glas-. 

" If a blower, or strong current of 
fire damp is to be approacbed, double 
gauze-lamps, oi lamps in which the 
rir''ul.’ition of air is interrupted liy 
slijia of metal or glass, should lie 
used , or if the ^ingle lamp he em- 
ployed, it should he put into a eoin- 
inoii hoi II or glass laiitiioin, the duot 
ol which may be removed or open. 

" 'I'lie wire- gauze is impiM'ineablc to 
the Ibim'* of all euvrenls ot lire-damp, 
as lo»'g as it is not heated above led- 
iiess ; hut it the non wire ]»e made to 
burn, as at a strong welding boat, of 
course it eaii be im longer safe ; ami 
tlioiigh su"!! a cirr ninstanee can, per- 
haps, never happen in a eolliery, vet 
it ought to he known ami guarded 
against. And if a workman having a 
single lamp slmiiM accidentally meet 
a tdower actiii.g on a cm rent of fresh 
air, he ought, on bndiiig his lamp he- 
couiing hot, to take it out of the h.diit 
of inixtuie, or screen it Iroiii the cur- 
rent. 

“ 1 have had an excellent oppoitu- 
iiitv rf making experiinnnts on a most 
violent lilowcr, at a mine belonging to 
J. (t. Lainlitoii, Esq., some of the ii in 
the presenee of Mr Lanibton ; in most 
ol them Mr. Buddie assisted. This 
blower is walled off fiom the mine, 
iiii'l carried to the snrfact, where it is 
di^ndiurgi'd w'ith great force. It is 
maUj to pass through a leathern pipe, 
lu a» to give H stream Mf wrluQh the 
i7'^ 


force wn« felt at about two feet from 
'the aperture, in a strong eurreiit of 
air. The common single working 
lamps and doiihle gaiire-lamps were 
iluouglit upon this cinTenl,both in the 
free atmospliere and m a confined air. 
The gas fired in the lamps in various 
trials, Imt did :mt heat them above 
di.ll redness, and when they were 
hi ought lar into tlm stream they were 
hn.ili> exLingiiisIied. 

“ A luuss pijie was now fixed upon 
the blower tube, sn as to make the 
whole stre.im pass through an aper- 
tuie of less than halt an inch in dia- 
inetci. winch ot course formed a most 
poweilnl blow- pipe, Irom wliicb |thc 
lire-damp, when innamed, issued with 
gi eat violence, and a mating noise, 
making an intense flame ot the letigtli 
of five feet. Tlie blow-pipe was ex- 
posed at light Singles to a strong 
mud. and the doiitde gauze-lamps 
and ^illgIe lamps suceessively placed 
in it. 'i'he doubie-gauzc-I.Mnps soon 
hecAine led liot at the point of action 
of the two cunents, but the wire did 
not burn, nru did it ciumnunic.atc ex- 
plosion. Tlie single ganzc-lamp did 
not communicate explosion as long as 
it was red hot, and slowly moved 
tliroiigh the I’ui rents; but when it 
was fixed at the point of most intense 
comhiistion, and reaelied a welding 
heat, the iion wiie liegan to burn 
with sparks, and the explosion then 
passed. 

III a second and third set of expe- 
limeiits on this violent hbiw-pipe of 
lire- l:iinp, single lamps, with slips of 
tin-plate on the outside, or in tlic in- 
side, to prevent Itie free passage of 
the niiTeiit, ami doiildc lamps, were 
exposed to all the ciicumstances of 
the blast, both in the open air and ip 
an rrigine-tioiise, where the atmos- 
plicre was explosive to a great ex- 
tent round tlic pipe, and tlirough 
which ttiere w'as a strong current of 
atmospheric air ; but the heat of the 
wire never appioached near the point 
at M'hich iron wiie burns, and the ex* 
ploMon could never be coinrnunlca- 
tod. The flame of the fiie-dainpfliek- 
ered and roared In the lamps, but did 
not escape from its prison. 

'• There is no reason ever to expect 
a blf'w-pipe of this kind in a mine ; 
but If it should occur, the iQode of 
facing it and examining it with most 
perfect security is shewn j.uui tU« 
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Mk* flame of the wir-h appears burnini? 
brightly within tlie blue flame, ainl the 
lii;ht «;f the wick ('ontiiiuo'*, until tlic 
iire-diuiip inciease^ In oiie-'>i\th oi 
oiie-lilth, when it in lost in the flame 
of the iire-<lain]i, which in tin*, ea^e 
Jilla the ejlindei t\illi a pietty ^tioii:; 
light. As long as any explosue iiux- 
tiire of gas e\i.‘ts in «-(iiitai‘t \uth tiu* 
lamp, so lung it will gi\e light, and 
when it is extinguisheil, (which hap- 
pens when tlie toul air cons^ituti". a-, 
much as oiic-tliiitl of the v<iluiiie ot 
the atinospheie) tlie air is no longer 
proper for lespirutiou. lii eases in 
W'hich the fire-daiiip is mixed only in 
its siiiallesl explosive pioporlum with 
air, the use ot the niie-g,iu/e Mate- 
lamp, whiih lapidlv consiunes the in- 
flaiiiiiiahle g.is <11 soou reduee l!ic 
i(iiaiititv helow tlie explo^ue iioiiit ; 
and it can scarcely ever luqipcn that 
a lamp will he exposed lo a,| cxphi- 
sive mixture containing tlie largest 
piopnitiuii ot til e-damp ; hut even ni 
tills case, the iiistruieenl is ’liiMilutch 
Mile; ami should the ^^I|cs hocome 
red hot, tlieyliaxe no powei o| coni- 
iiiimit ating expIoM«>ii Shoulil itexer 
be nci'C'siir) lei the miner to wot k 
toi a gicat length o I tito'‘ in an explo- 
sive alnMjs)iheie hv lli<! wiie-gaijr" 
sale-lamp, it iii.xy he piopci to eool 
the l,ii,,|i oce.isionullx, liy thioxviiig 
xxafci Upon the top ; or a little eisiiMii 
lei hiddiiig watei may he attarlied to 
th'' lap, the exapoiatioii ot xvhieh xxill 
picieiit the heat iieiti heeoining cx- 
ces«.i\i*, tj.is. ill a ‘^tati' ot flaiiie or 
eiiniluislioii, will not pass through 
tnass xxire gauze with poies of ecr- 
taiii dimensions, altliough the gas it- 
self, xvheii nut in a state of tlaiiie, 
iiiDst leadily pa-ses. ll a pieee oi 
xviie-ganze I'e held liori/oiitallv over 
the Ihiiiie of a comiiion gas-light, the 
flame ot the gas xxill huvn umler the 
wii'c-traii'/e, hut itxvill not passthioiigh 
it ill the state of (lame. It again, 
whilst the wire-gaiize is held oxer the 
11-iiiie, a candle he ap]ilied tnthe upper 
sni laee of the go uze, tlie gas passing 
lliiotigh it will iiniiiediatcly kindle. 
M'lie theory is tins : — O’as must be heat- 
ed to a eeitain degree, either by the 
ininierliare contact of flame or some 
other liodv, lielorc it will cither burn 
or explode : the gas, in passing tlimugh 
the wivc-g.iiize, loies so niiieli ot its 
heat ; OI , ill other wonis, the wire- 
gauze conducts ttwuy Iroiu it so much 


of its beat, a^ to eool it below the de ■ 
gree in which it will burn or explode ; 
lienee the iinportniit use of the safety 
lamp, whilst hiiniing in mixtures of 
atiii(is|ilieric air and caihiiretted hy- 
drogen gas. The xviie- gauze, with 
which tlie lamp is eompletelx sur- 
rounded, colds the gas to a degree be- 
loxv (be beat nccessHry for the cvpio- 
simi to take |>l ice ; and l■oU'.el|llclltly 
no exfilosion c.m ha]>|ieii. In no iii- 
st.ince has the valet v-Pimp been kiioxrn 
to (.111 in ]irc\eiitiiig explosions in 
coal-iiiiiic-^ whilst the xvoikinen haxe 
eonripued to keep Ihe xx ire-gauze 
aiopiid i1. ll'sperting -everal trials 
will h sir 11. I).i\\ iii.ide u ith these 
l.iilip-, he gi\c“llii* liilluwing aeeniinr, 
iiialcitei lioiii New ca.stle-upon-Tytic. 

“ 'I'ln* iiispccimii of a miinlier of 
xx'iie-g.iii/e s,iic-l imps, that haxelieen 
long III nniiniiiii iise in the roal-mines, 
ami the examiiMtioii oi the eifccts of 
diilcreiil explosixe Jitmosjilicies of 
liie-ilauip upon them, eiialilo me to 
ofle, a lexv '<nggestioiiSj, xvliicli I hope 
xxill he ol use to the luiiier. 

'J’lie xvire-gaiize exlniders oiiglit 
never to he taken out' ot the sere xx’- 
piece in winch ihcv are lixed ; and, in 
the lamps eonstiiicled at Xcxxeastle, 
whieh haxre not the same liiii ot w'ire- 
{Miue .as those ot Nexx man’s eoiistrue 
lion, the wne-gaii/.e ought to he s„i 
ileied lo the serow-pieoe, oriixedto 
it by livots. 

“ 'riie wire-gauze is easily eleanoil 
without heiiig detached, bv a luiish of 
the same kind as that used lor elean- 
iiig bottles ; and one ot these hiiishes 
ought lo he luiiiishcil with cveiy 
lamn. 

*' 'I'he wire- gauze in spveial lamps 
in the rollieiii's, xvhieh had been in 
use six mouths, and <-leniieil by eare- 
liil xvorknien, xviilmnt being removed, 
was as eooii an new ; xv hereiis the 
g.irze in some, that had been naed for 
a much shorter time, and taken out of 
the lamp and eleaned ronghiv, was in- 
jured at the bottom, and it not actu- 
ally iina.’ite, xx as beeoiiiiiig so. 

'* (|i one instance ( lomid a lamp 
xxdiiili had been fniiiinlied to a work- 
iii.in xvitimut a second top. This in a 
gioas and uTipardonalilc iiLstanec of 
carelessness in the maker, xvho, if any 
accident hiid happened, would havo 
been guilty of homicide. 

“ All the lamp- that I have ex.-im- 
tned have at dillcrent time? been red 



hot : and n workman at the Hephurn j force was felt at about two feet from 
colliery blicwcd me a lamp which, the aperture, in a stronit current of 
though it had hecn in use ahout six- ' air. The common ^ingIe working 
teen horns a day, for nearly three ' lamps and dunhle gauze-lamps were 
months, w'as still in excellent ooiidi- i brought upon this current, huth in the 
tion ; he also said, it had been red hot fiee atmosphere and in a confined air. 
sonicliines for seveial hours together. i The gas fired in tlie lamps in various 
Wherever workmen, however, are ex- •' trials, hut did not heat them above 
posed to such higlily explosive mix- diill redness, and wlieri they were 
tures, double gauze-lampN should be ; brought far into tin* stream they were 
used ; or a lamp in whieh the cireiila- ' finally extinguished, 
tion of the air is diniiiiiahed by a tin- ' A In ass jtii»e was now fixed upon 
plate reflector jilaued in the iii«lde. or i tlie blower tube, so ns to make tlic 
a cylinder of glass renehing as high, whole stream |iass through an aper- 
as the double wne, with an .aperture tine of less than halt' an inch in dia- 
in the inside; or slips ol IMll<^eovy i meter, wliich of coiir&c formed a most 
glass may be placed within the lamp,, powerful blow- pipe, from which ^the 
and in this way the quantity of fiie- { fire-danip, xvlien inflamed, issued with 
damp consumed, and consequently of j great violence, and a loaiiiig noise, 
heat produced, may be (Hminisiied to ; making an intense flame of the length 
any extent. Such lamps, likewise. I of five feet. The hlow-pipo was ex- 
may be more easily cleaned than the | posed nt li.ght angles to a strong 
simple wire-g.anze lamps; tor the | XMiid, and the ilonhlc gauze-lamps 
.smoke may be wiped olf m an instant i and single lamps snerossively placed 
from the tin-plate or glasu. in it. The donble-gaiizc-Iainps soon 

” If a blower, or strong current of became red hot atllie point of action 
fire damp is to be approached, double of the two runeiits, but the wire did 
gauze-lamps, or lamps in which the not burn, noi did it communicate ex- 
circulation of air is interrupted by ]dosioii. Tlic single gauze-lamp did 
slips of metal or glass, should he nut communicate explosion as long as 
used , or if ihe single lamp he eni- it was red hot, and slowly moved 
ployed, it should he put into a com- through tlie currents ; but when it 
nioM horn or gla«s laiitlunu, tlie door w'as fixed at the point of most intense 
of which may be removed oi open. combustion, and reached a welding 
“ Tlie wire gauze l> impermeable to heat, the iiori wire hegaii to burn 
the 11 ime of all currents of lire-ilamp, with sparks, and the explosion then 
as long as it is not healed above red- passeii. 

ness ; hut if the iion wire be made to “ In a second ami Ihml set of oxpe- 
burii, as at a strung welding heat, of liirients on this violent blow-pipe of 
eonrse it o.iii be no longer safe ; and lire-damp, single lamps, wdth slips of 
tliough such a eiri iimstaiire can, per- tin-plate on the ontsiiie, or in the iu- 
hrijis, never happen in a colliery, yet side, to prevent the Iree passage of 
it ought to he kiu'wri and guarded Ihe cuircnt, and double lamps, were 
against. And if a workman having a exposed to all the eireumstances of 
single lamp slmnld accidentally meet the blast, both in tbe open air and ip 
a blower acting on a current of fresb an engine-bouse, where the atnios- 
air, lie ought, on finding bis Kxmp be- pbere was explosive to a great ex- 
coming hot, to take it out of the^oint tent round the pipe, and through 
of niixLuie, or screen it troin the enr- which there was a strong current of 
rent. atmospheric air ; but the heat of the 

“ I have had an excellent opportn- wire never approached noJirtlie point 
nitv ( 1 iirakhig expeiiineiits on a most at whieh iron wdie burns, and the ex- 
violent lilowei. at a mine belonging to plosion could never be comrniiiiica- 
J. Ci. Lambtoii, Gsq., .some of the n in ted. The flame of the fire-damp flick- 
the presence of Mr Lainhlon ; in most ered and roared In the lamps, but did 
of them Mr. Buddie assisted. This not escape from its pi ison. 
blow’cr is walled olF from the mine, “ There is no reason ever to expect 

and carried to the snrfacl*, where it Is a blow-pipe of this kind in a mine; 
discharged with great force. It is but if it should occur, the mode of 
made to Jiass through a leathern pipe, facing it and examining it with ino«t 
CM as to give H stream of whiqh the perfect aecurity is shewn : 

m 
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lamp offers a reBOurce which can ne- 
ver exist in a steel mill, the opaiks of ^ 
whirli would undoubtedly iiillame a 
cuiTiMit of this hind. | 

Ai jfiimcnts have been stated as to 
the weakness of tlic lamps. In a hoaid 
or gallery in the Wallsenil colliery, 
Mr. ituddlo and ln^sl•lf, uith sonie of 
the vioweis, ende.ivouied to injure a 
single gauze-laniji, h\ tin owing large 
jneces ol coal niioii it, and striking it 
With a pick: hut ue never peifnrated 
the gauze: and the lamp, afiei thcbo 
severe trial-, burnt with ]irifect scru- 
lily in a small e.\pl(i.ai\e atiiiosplieie 
made hy Mr. Jiuddle at the hottom of 
the shaft, for the purpose of trying 
tlic lanip"). 

“ I made, wilh Mr. Ilnddle and his 
vieweix, some e\]»c*iinu‘TitH on the 
roiiipmative light of the lamps, the 
coiMiiioii iiiiiiei's eaiidle, and the steel 
mills, ill a gallery in the Wallsend 
eollierv. We judged of the lnteu«ily 
of the light hy the squaie of the dis- 
tance at wliicii a sm.iU idyect wnsvi- 
sihle, and made lepeated trials on 
eaeh speeios et light. 

The light of the nntioi's enndic 

was 45*5 

That of a lamp furnished with 
a tin-plate ledector fur ditiii- 
iiishiiig the ciieulatioii of the 
ail , and lacing a blower, was 49* 
That of a single eominon lamp 39* 
That of a double copper wiie 

lamp - 25* 

Tliat of tlie steel mill, veiy un- 
equal and uncertain, but at 
its greate.st intensity of light 2.^* 
"It may be pioper to obseive, | 
without reference to the superiority 
of light, that coals may be wor ed 
nearly twice as cheap by the wire- 
gauze safety-lamp as by the steel 
mill. 

" The pleasure of seeing the w'ire- 
gauze safe-lamps in general use 
amongst tiie mineis, and of adding to 
the security and happiness of tills 
useful class of men, amply repays me 
for the labour of twelve months, de- 
voted to their cause, and for the 
anxiety wliich 1 liave often experi- 
enced during this progress of the in- 
vestigation. 

" JvewcattlCf Sep. 9, 1816. 

" ir. Davy." 

P. S. I have shewn In the Trans- 
actions of .the Royal Society, that the 
power of heated wire gauze to per- 


mit the passage of the flame of coal- 
gas, is directly as the size of the aper- 
turo*:. and to a ecilain extent, as the 
velocity of the ciiiTcnt ; I say, to a 
ccitaiii extent, because, by a current 
of a certain Tcloeity, flame is exlin- 
gui^Iled. A very slight motion will 
pass the flame ol coal-gas through 
wire-gauze, h.i\ii)g less than 4(J0 
apeitiires to the sqiiaic iticb, even 
when it is lieuted to dull icdness ; but 
a veiy slMiiig L(irrent,aiid an ignition 
abo^ e redness, Msihle in day -light, is 
required to pa-s the same fl.ime 
tliroiigb wite-g,iU7.e luiviiig above 790 
apeitiires to the si|ii:iie inch ; -.'ind I 
have iievci been :ililc to puss the flame 
of eoal-gas, or any rarboiiaceoiis 
flai*'e, thromrh wire-gauze, liaving 
iiioie than ItlhO apeitiires to the 
square inch, hy any means. 

“The expel irneiits :ihti\c detailed 
on the blower, aie the fust I have 
made upon eunents of fire damp. 
I They piove what I bad inferred fiom 
I its other pioperties, and they offer 
simple moans of rciideniig wire-gauze 
I lamps peifeetly sate against all cii- 
eunistanecs, however extraoidinai y 
or unexpected, and of placing their 
security above the possibility of doubt 
or ea\ll.’' 

An iinprovcinent of great importance 
has lately been made to this lamp, by 
whieli its utility will be increased. It 
consists in attaching to the lower pait 
of tlie wire-gaiuc a convex lens ; the 
effect of ttiis is, that the miner will 
have it in bis power to direct a strong 
light upon any particular part where 
it may be required, while the lens has 
the further advantage of covering a 
portion of the gauze, and presersing 
it linm the eoal-dust and oil, by w'liich, 
w'ilhout eoiisidei able care, it is liable 
to he obstructed. 

SAli’KLOM'Jilll. See Carthamue. 

SAUENITE, an ore of Titanium. 

SAHLITE, a suli-specic)) of augite. 

SAL ALEMBROrH.^Sce Alem- 
hroth. 

SAL AMMONIAC, (NATIVE), a 
salt found in the vicinity of burning 
beds of coal, both in England and Scot- 
land, at Solfaterra, Vesuvius, Etna, 
and other volcanic regions. It consist^ 
of muriate ef ammonia, with a very 
minute portiou of »oda. There is also 
a native sal-ammoniac formed in beds 
of clay, along with sulphur, in which 
there is a minute portion of eulphuilo 
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acid. Pure Ba1>ammontae consists of 

inuiiate of aminoiiia only. 

SAfi AMMONIAC, (SECRET). 

SULIMIATE ok ammonia. So 
calk'd by its discovorcM, Olauher. 

SAL CATilARTUTJf .\MAIIUS. 

Siiliiliato Ml ina^iir^iu. 

SAL 1>E LlJOia S. Sulphate of 
polii'li. 

SAL JUi.C.ETICUS. Acetate of 
]io1a-<h. 

SAL (.i:.'!. Native muriate of 
soda. 

SAL LJ.AiniKKI. Sulphate of 
sod a . 

SAL MARTIS. (Jrccn sulphate 
of iron. 

SAL MIRAIilLE, or SAL fllTRA- 
RIJ.E OLALIiLIil Sulphate of 
kodu. 

SAL MIRAIIILE PKRLATLM. 
or SAL PERLATOAf. I'iiosphate of 
soda. 

SAL l^LYCHREST OLASERT. 
Siiliihate of pota«h. 

SAJi 1‘RUNIiLLA. Nitrate of 
potash, fast iutt> fl.it cakes or round 
balls, after fiiSMiii. 

.SAIAFIABLE BASES, arc the al- 
kalis, and those earths and metallic 
oxides, which haio the jmwer of ncu- 
tializuij? aridity, entirely or hi part, 
and pioiliK ini' salt*. 

SALIVA. The fluid secreted in the 
moutlij which flows in roiisideiahle 
qiianlity duiiiij;' a iepa.st, is known by 
the name of saliin. Saliva, beside 
watej,whlcli fonsiitutes at least four- 
filths ot its bulk, contains the lollow- 
ing ingredients : — 

J. MiiLiIagc. 

2. Albiimeii, 

3. Mill late of soda 

4. Phosph.ate of soda. 

£i. Pliuspliate of lime. 

('. Pbuspliale of aininoiiia. 

But it cannot be doubted, that, like 
all the ether animal fluids, it is liable 
to many changes fiuni disease, &c. 
Ilrugnatclli found the s.aliva of a pa- 
tient lahuiiriuc under an obstinate 
venereal disease impregnated with ox- 
alic acid. The concretions which 
sometiines form in the salivary ducts, 
&c. and the tartar or bony crusts, 
which BO oltcii attaches itself to the 
teeth, are composed of phosphate of 
lime. 

SALMIAC. A word sometimes 
used for sal ammoniac. 

SALT This has been employed as 
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a genuine term to any compound of 
deiinitc propoitions of an acid matter, 
with an alkali, an eaith, oi a metallic 
oxide. When their oon->tituciits are 
so adjii«ted, that they will not atTeet 
the colour of tincture of litmus or red 
cabbage, it is said to be a neutral salt. 
It it redden this liquid, theic is a pre- 
domiiianeeof acid, it is said to be acid 
alone, and it is expressed by the pre- 
fix jrwjscr or At. If, however, the acid 
matter be deficient, theie is said tti be 
an excess of base, and this is expressed 
by the prefix sub. This explanation 
of the cunKtituents of a salt, was ligo- 
rously correct, according to the ideas 
foinicrly entcitainod of what wore 
the constilnents of an acid ; hut it is 
now 1 ‘eitalii that tlicre are many salts 
winch do not contain either an acid or 
alkali. Thus miniate of soda, or com- 
mon bait, is, strict!) speaking, a chlo- 
lide of sodium, and muriate of lime 
18 a chloride of calcium, that is these 
salts an; compounds of chluiine with 
the metallic basoK of sodium and c.alci- 
um, although they may be formed from 
the muriatic acid and soda and lime. 
It ia proper to guard the student by 
these remarks against implicit recep- 
tion of the cxplaimtion given of x.'ilts, 
as being in all cases rigorously cor- 
rect. It is, however, suflieimitlv so lor 
ordinary purpobes, and where it is not 
ligorously so, it is so fai so as to be 
closely analogous to tlio actual fart. 
.Salts arc in general soluble in water, 
but the degiee of solubility at diilerent 
temperatures, and the quantities of 
water required for the ditlereut kinds 
of salt, are not, as )et, vei y aecurately 
determined. “ In sea salt pieparcd by 
rapid cvaporatinii, the insoluble por- 
tion is a mixture of e.arl)oiiate of kmo 
with c.arboriatc of magzie-<i.., uiiri .a 
fine siliceous sand ; and in tiie salt 
prepared fiom Cheshire hiiiie, it is 
almost entirely carbonate ol lime. 
The insoluble fmil of the lesa pure 
pieces of rock salt, is ehiclly a marly 
earth, with some sulphate ol lime. 
The quantity of Ibis iiripurity is con- 
siderably below tiic aicrage. wliieh in 
my experiments has waiied liom 10 to 
45 parts in lOOO. Some e<>tinKites of 
its general proportion, when asoor- 
taiiicd on a larger seale, may be formed 
from thefact.tbat (joieriiment in levy- 
ing the duties, allow 05 puiiiids to the 
bushel of rock salt, instead of 56 
pounds, the usual weight of a bushel 
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of salt.’ Phil. Trans, for 
1810, part Ist. The cnormons conta- 
mination of the Scotch v.^ri<*t 5 ; with 
that septic liitter salt, muriate of mag- 
nesi.i, accords perfectly witli iny own 
rxpciiinents, and is a reproach to the 
couutrj-. 

“ That kind of salt then,” sa^s this 
able cheuii''t, "which poiscs^cs most 
riuiricntly the coiiibiiiod proporlic*. of 
hardness, compactness, and iwiledion 
of chrjstals, will he hestadaptea tothc 
purpose of p.ickiiig fivh and othei pro- 
visions, because it will remain perma- 
nently between the iliffcrenl layers, or 
will be very giadually dissolved by the 
fluids that exude tiom the juovi'-ions ; 
thus fuiniishin^t a slow but constant 
supply of saturated biine. On the 
other hand, for tlic purpose of pre- 
parinir the pickle, or of striking the 
meat, which is done by immersion in 
a saturated solution of salt, the smaller 
ffi aiued varieties answer equally ivell ; 
1 ) 1 , on account of their ^reatci solu- 
bility, even better,” provided they be 
equally pure. His experiments shew, 
tliat in oompa<'tne'<s of texture tlie 
larjre grained Biitish salt is equal to 
the foreign bay nalt. Their antiseptic 
qualities aie alssn the sanie. 

SALT (AiMMONlACAL, FIXED). 
Muriate nt lime. 

SA LT (AMMOXI AC AL, SECRET) 
uf (.I’laubcr. Sulphate of ammonia. 

salt (ARSENAL, NEUTRAL) 
OK IVIACQUER. Superarseniatc of 
potash. 

SALT (BITTER, CAniARTIC). 
Sulphate of magnesia. 

SALT (CO.^IMON). Muriate of 
■oda. Sop Jlcid (Muriatic) ; also cud 
of the article Salt and Rock Saft. 

SALT (DIGESTIVE) OF SYL- 
VIUS. Acetate of potahli. 

•SALT (DIURETIC). Acetate of 
potash. 

SALT (EPSOM). Sulphate of 
magnesia. 

SALT fFEBRIFUGE) OF SYL- 
VIUS. Muriate of putanh. 

SALT (FUSIBLE). Phosphate of 
ammonia. 

SALT (FUSIBLE) OF URINE. 
Triple phosphate of soda and aoiino- 
nia. 

SALT (GLAUBER’S). Sulphate 
of soda. 

salt (GREEN). In the mines of 
wielicika the w'orkmen give this 
name to the upper stratum of nativo 
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■alt, which Is rendered impure by a 
mixture of clay. 

SALT (MARINE). Muriate of 
soda. 

SALT (MARINE. ARGILLACE- 
OU.S). Mnriute of alum ina. 

SALT (MICRO COS. MIC). Triple 
phnophate of soda and ammonia. 

SALT (NITROUS AMMONIA- 
Cal). Nitrate ot animimia. 

SALT' OF AMBER. Succinic 
acid. 

SALT OF BENZOIN. Benzoic 
acid. 

SALT OF CANAIi. Sulphate of 
inagiu'^ia. 

SALT OF COLCOTHAR. Sul- 
phate of iron. 

SALT OF EGRA. Sulphate of 
magnesia. 

SALT OF T.EMONS (ESSEN- 
TIAL). Superoxalate of pot.ash. 

SALT OF SATURN. Acetate of 
lead 

SALT OF SEDLITZ. Sulphate of 
magnesia. 

SALT OF SEIGNF/TTE. Triple 
taitiate of ]>Dtash and soda. 

SALT OF SODA. .Subcarbonate 
of soda. 

SALT OF SORREL. Siipcroxa- 
late of potasli. 

SALT OF TARTAR. Siilicarbo- 
nale of potash. 

SALT OF VITRIOL. Puiificd sul- 
phate of zinc. 

SALT' OF VVISDO.M. A compound 
muriate of niercuiy and ammonia. 
See 

SALT (PERLATE). Phosphate 
of soda. 

SALT (POL YCIl BEST) OF GLA- 
SER. Sulphate ot potash 

SALT (SEDATIVE). Boiacie 
acid. 

SALT (SPIRIT OF). Muriatic 
ac.d was formerly c,illcd by this name, 
which it still retains incoimneiee. 

Salt (sulphureous) of 

STAlUi. Sulphate of potash. 

SALT (WONDERFUL). Sulphate 
of soda. 

SALT (WONDERFUL PER- 
LATE). Phosphate of soda. 

SALTPETRE. Nitrate of potash. 

SAND, Sand is an as&ciublage of 
small stones. 

SANi> BATH, See Bath. 
SANDARIC gum. A resin in 
yellowish-white tears, possessing a 
CQUsldcrablQ degree of traosparcucy. 



SAN- 

SANDIVER, or CLASS-GALL. 
This 18 H sAliiic in nttoi, which ri«C8 as 
a M’um iu the ov ciueihlrs in 
which glass i'- itiadi* 

SAI*. 'riio f-iip of piantx. in g'cne- 
ral, 19 very ronipotind m its natuic; 
and contains iiioxt s.iccliaiinc. luuci- 
lapfiiious, and iilhiiiniiioii<s mutter in 
tlie albiiiiiiiin ; anil iiinst tuiinin and 
cxtiact in Uic ii.irk. Tin* c.iinhitim, 
which is llie mueihigiiions Ihiid ioiiiul 
ill trees hct^^eeii tlu* wood and the 
iiark, and wliich ecscntiiil to the 
formation of new xeems to I>e 

derived fioin IhcM* two kinds of sap; 
and prol'ahlv is a coinldnation (d 
tlic mucilaginous and altiumiiious 
matter ot one, witli tlie astringent 
iiiatter of the other, in a state fitted 
to heeoinc oigani/cd hvthc separation 
ot its netery pails,— 'I'lic allniriioiis 
saps ot some tiees liave been theini- 
r,iil> ex.iinined by \ aiupielin. He 
found iu tliose of the elm, beech, 
yoke elm, hornlieam and biieli, ex- 
tractive and mucibgiiioua matter, 
acetic acid eoinliiiicir with potass or 
lime. The solid inalter alTordcd by 
tiieir evaporation yielded an ainiiio- 
niacal smell, probalily owing to albu- 
men : the sap of the birch alTorded 
saeehanne inatlei. — Deyeiix, in the 
sapof the vine .iiid the yoke elm, inude- 
tected a nialtcr aiiulogdiiy to the curd 
ot milk. Sii II. Davy toiiiid a suli-taiicc 
similar to nliininen in the sap of the 
wali'iit tree. He toiind tlie iuice, winch 
exiide- Iroiii the > easels ol The maisli- 
inallov\ u hen cut, to he a snlntiuii ol 
nnirilagc. -"'riie liuids eontuincd in 
the sap vessels of wheat and bailev, 
aitnnled, in some ex- ciiiiienls which 1 
nride on them, inucilatic, sugai, and 
a iiiattcv coagulated by lieat; which 
last w’as inoxt abiindaTit in wdicat. 

SAI^DIIIIIE. Teh'-i.i ol lianyand 
coriiiidiiin ot Roiirnoii. A vaUiablc 
ininerel of a boautilul Idue or red 
colour, sometimes white, green, and 
ellow. Alier the diamond it is the 
ardest snh.xtnnce in nature. 'I'lie 
constituents ot the blue sapphire, 
according to Klaproth, aie alu- 
mina ti'o, Ifine, and 1 oxide of iron. 
According to Cheiievix, the led sap- 
phire eontaiiis alumina 9d, lime 7. 
oxide ol lion 1*2, ami loss I'H. It is 
iiitiisihle before the blow’-pipe; it 
becomes electrie.al w hen nibbed, and 
retains its electricity for socral 
liouri. >'ext to the diamond it is the 
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most valuable gem. The white and 
ale Hue varieties, by exposure to 
cat, become snow -wr bite, and when 
cut exhibit to a higli degiee the lustre 
of the diamond ; so that th'‘y arc 
often used instead. — The most highly 
prixed varieties are, theeiimson and 
caiiniiie, red sapphire, and I lie orien- 
tal ruby of the jeweller. The next is 
usually called sapphire. The next 
the yellow' sa]iphiie, or orient, il topaz. 
The aaterias, or star-stone, is a heuii- 
tifiil v."iiety. A sapphire ot ten 
carats' weiglit, i e. loity •« 

said to he ivnitli lilty guineas. 

SAPJITfllN. ll.'iilyiie. 

.SAKCOLITE, a variety of anal- 
oime. 

SARDE, orSARDOIX, a variety 
of rarnelian, which displays on its 
snriace an agreeable and rieli red- 
dish-lirown colour, lint appeals of a 
deep hluoil-red, when Iield between 
the eye and the light. 

I SAJIDONVX, another vaiiety, com- 
posed of layers, ol white iiiul red 
camel i an. 

SA8SOLIXR, native horacic acid. 
Aeeoiding to Ki.i)>roth, it eoiisi^ts of 
boraeic acid, 11 ferriiginous sul- 
phate of inangunese, and 3 sulphate 
of Hmc. 

SATIN SPAR, fibrous limestone. 

SATURATION Some snhi'lanceH 
mute in all piopoitioris. Siicli, lor 
example, as acids in geneiul, and 
some otiicr salts with water; and 
many of the metals with eacli other. 
Jtiit" there aic likewise many .sub- 
stances wliidi cannot be dissohed in 
a fluid, at a settled tcinpci atiiie, in 
I any quant itv beyond a certain pro- 
portion. Tims winter will dixsolvo 
only about oiic-tliiul of its weight 
of coniinoii salt, and, if mote he 
added, it will reniniii solid. A fluid, 
wiiicb bolds ill solution as iiitich of 
any substance as it can dissolve, is 
said to be ‘•iitmuted witli it. But 
satur.stioM with one »itbslanee does 
not depiive tin* llnid of its power of 
.irtnig oil ami di-solving some otlicr 
bodies, and in many eases it increases 
thi-. power. Toi example, water sa- 
turated with salt will dissolve sugar ; 
and water saturated with c.arhonic 
arid svill dissolve iron, though without 
this addition its action on this metal 
is scarcely iierceptible. The word 
saturation is likew'ise used in another 
leuse hy chemists ; the uuioii of two 
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prinripleH proilucps a body, tho pio- 
])(>rtiL‘s of whicli di(Ter from of 

its compoiiiMit parts, tmt roMMoldf 
tlini.0 ot tin* piiMlomiiiatiMjT piiiinplc. 
Whoii till* aro in ‘•m-h pro- 

portion that lUMtluT piodoiiiinatfs, 
they aif said to In* saiuiatPil with 
l•a(*ll otln*r ; hut it oIIhmwiso, the 
more j»riMlomiir.int priiiripli* h said 
to he suh-sat united oi Mndei-s.itinaled, 
and tlie other 8 upei -satin ated or o\ei- 
8at mated. 

SAL'SSURITE, a mineral, found 
at the toot of Aloiite llosa. and so 
railed in honour of Hauas-iire. 

SCAr.ES (IF FISH, are rompos«d 
of nienilnaiie ami pliosph.ito of lime, 
ill alteniate Imris. 

SFAI.ES OF SKIllMOXTS.ronsist 
of horny memlnane, without tlic 
pliocphate ot lime. 

ht.'AAlMONY consists of 

Aleppo. Smyrna. 


Resin 

- UO 


(lum 

3 

8 

Extractive 

2 

5 

Vegetable de- 

1 35 

fiS 

lii is & eaith 

V _ 


100 

100 


r'rtirr/, ti7irl linmllon Laf^i'angr. 

.SCAl»OJ>rrF, ix also called Pyra- 
midal Felspar. 

S(;iMLLI-:il Sl'AU, is of an olive 
^reeii colour, in frrainilai and distinct 
com irtions. It is found in IJnst in 
Slu t la lid, and Poit-oy, in lianlfshiic. 

SCIJOlll. (Common). The black 
tom miilme ot Nauy. Its constituents, 
neeordiiii' to Klaproth, are, siliea 
alumina magnesia 

oxide ot iion 21. potass 6, and a 
minute jmrtion of niaiiftanese. It is 
eomnioii in granite gneiss, and other 
piimitivc rocks ; it is sometimes 
froiind to form a lock by itself, or 
mixed w'ilh ([iiaitz. 

SCIKJRL (lilue), a v.iriety of 
llaii>ne. 

SCHORL (Red and Titane). Ru- 
tile. 

scrioHJ.iTp::. or schorloijs 

TOPAZ, consists of alumina .M, 
>iliea3H-13, lluoric acid 8'Sl. Berze- 
lius. 

SEA SALT, muriate of soda. 

SEA WAX, a lallowv-loekiiig suh- 
etanee, found in Lake Baikal. 

SEBACIC ACTJ), an acid sup- 
posed to have been found in fat of a 
strung disgusting odour. M, Thcnard I 
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states, was merely muriatic or acetic 
acid, or tat eluinged some way or 
other, iiceordiiig to tlie proeess em- 
pIo\e l. Th.s chemist having cxjiosed 
theerior of foimcr ehcmlsts, proeoeds 
to give an aecouiit of a real scbacie 
arid, obtained from hogs’ lard ; hut 
this arid Al. Ber/eliiis endeavours to 
show is merelv lienzoie aeiil, eimtami- 
nated witli fat. Tlie eagerness with 
whieh chemists hurry lioni one suti- 
jeet to aiioth -i, in tlie hope of being 
first to make ‘ome notal lc disrnvory, 
prevent-* that ligoroiis examination 
of Mipposed peculiar siilistariccs 
whi*“h ihey meet with, the nmiihcr 
ot wliieh the in ogle*- of science will 
piohaldv gieatlv ml nee. 

SECONDAIIV P.OCKS, are those 
in wliieh numerous remains of vegela- 
ide<* and anim.il'* oecur. 'I'IiIh ilivi-ion 
eoiitaiiis K.iiid-slone, coal, stratilied 
lime-sione, eh.ilk, &e. Pelddes and 
watei-worii fragments of rocks he- 
longiiig to the former dnisiuris aie 
commonly found in many of tlie sc- 
condary rocks: Iiciice it is iiilcired, 
Hint they liaie lieen foimerl at a later 
peiiod, and hence this class rcceivoii 
Its name. 

SEDALINlS SALT. Roraeic acid, 
SELDli SEItJNETTE. Tartratu 
of potash and -oda. 

SELENITE, Spany gypsum. 

SELENIL'AT. A new siib-tance dis- 
covered h\ Af. Bet/eliu**, whicli has 
the pioppftics ol a metal combined 
with those ot sulphur, to so great a 
degiee, tliat it might be supposed to 
he a new species of -iilpliur. In its 
leg’iliue state, it has a hrilliant metal- 
lic lustre on tlie external surlaee, with 
a tinge of rod : the ti art lire is vitreous 
like that o| sulpiinr, but with a very 
I'lilliant lii-lre, of a grey colour. At 
the tempei .itiiro of boiling water it is 
softened, and at a liiglicr temperature 
It melts: it may be distilled at a tem- 
perature approaching to that of boil- 
ing inereury. Us gas, with whieh the 
heated pait of the le-sel may be tilled, 
is yellow, ex.ietly like that of sulphur. 
If It be suliliined in a large ve.ssel, it 
is deposited in tlie form of flowers, of 
the colour of eiiiiialiar, which are not. 
however. In tlie state of an o.xide. 
Oiiiing its cooling, it prc-*crvcs for 
some time a ceitaiii di'giee of fluidity 
so that it may lie moulded between the 
fingers, and drawn into tlircads. The 
threads, when drawn out to a great de* 
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gte(^ of ilnonesslfhcld between the eye 
and the li^ht, arc transpaieiit, and of 
a iiiby c-oloiir ; while, by lelleKtcd 
li(r|il, tliev cxliihit a biiliiant inetullic 
liiilre. Jto aiialoffv to ti'lliiiiuin has 
induced him tu (.ive it the iiainc of 
aoleninm. It eimibiiies with metals, 
and ifcnerally piudm-e*. a reddish llame. 
The alloy-i have eoinmoiily a fcft'y co- 
loiii'i and .1 niel.illie lii'lie. The sele- 
iinret ot pota^xnnn di-sidvea in water 
witiniiit ev4d\ini< any jjas, and pio- 
ducos a thud ot a led colour, vvhieh 
has the taste of hvdi f»siil|duiret of 
potass. 1 1 diluted niiiiiatic acid lie 
poured 11)1011 the seleiiuret ol ]>otas- 
‘•luni, a selennreiled hvdiojren itaa is 
diMunraffcd, which is solnhle in water, 
and proeijiitates all metallie solutions, 
even those ot zuie and non. The iras 
has the udonr ot snl)ihiir<‘tted hyiiio- 
Ifen ;ras, when it i" «liluted with air: 
Init, it it he hieathed less diluted, it 
produces a painful serisation in the 
nose, and a violent iiifl.unrn.itioii end> 
inif in catai'ih, which eoiitinues foi a 
oonsideralile leii};th ol time. Selenmm 
unmhiiies with the alkalies, lioth in the 
humid way and hy lusion • these eoni- 
binatious arc red. Tlie sel'Miur ds of 
barytes and ot lime are also led, hut 
they are insuluhle. It also dissolves 
in inelte<l wax, ami in the tat oiN • the 
solutions are red, but ha^e no hepatic 
odour. There exist alMi hy^lroselenu- 
rets of the alkalies and ul the eai tlis. 
Selenium may he dissoUed in nitrie 
acid by the as-.i>tanee ot Ii<*ar : the 
solution, when e^a^n.lated and sub- 
limed, yields a ni,«ss ci \stii.llued in 
needles, which is a pi city stiuii;; aei<l: 
it has a pure acid llavoiir, and tmins 
specihe salts with llie alkalies, c.ulh«, 
and metallic oxi-les. The sdeiiic acnl 
is soliilile in water and in alcohol : its 
combinations with iiota»s and ammo- 
nia are delicjnescciii : the latter is de- 
composed by hre, w'litei is jjivcn out, 
and the selenium is reduced. The 
selcnates of barytes and ol lime are 
soluble in water. The selenic aeid, 
mixed with muriatic acid, ix decom- 
posed by sine, and tlic selenium is 
precipitated in the loi in of a red pow- 
der. Ily sulphuretted hydrogen {;as 
an orangc-yclIow precipitate is thrown 
down. 

8EMT0PAL. SeeOpa/. 
SKFrAKIA. or LUDI HELMON- 
TII, are concretions of ferruginous 
aarle. from a few inches to a foot in 
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diameter. From this siihstanee Par- 
ker’s eement for building under water 
is made. 

SEHOSITY. 8ee Ithod. 

SEIll'IfiNTINE. Tins beantifnl 
“tone takes its name Irom its vai le- 
gated C 0 I 0 UIS, being supposed to re- 
sernlile a serpent’s skin. It consists of 
silica 32, magnesia 37'24, alumina O’.*!, 
lime 10*11, iron Othi, volatile matter 
and caihonic acid 11*10. The colours 
aic ni)p»t generally viuinus shades of 
light and daik green, whieli arc inter- 
mixed in spots ami clouds; mime v*ai*i- 
eties are veil. XV^lien tresh lirukeii, it 
has some degree of lustie, and a 
•‘lightly nnctious leel ; when pounded 
tiie pou dec feels soapy It is harder 
than lime-stone, hut vicldsto tlie point 
of a knife, ninl wifi reeeive a very 
high polish. When serpentine is tonnd 
intermixed witli patciics ot ei*ysta11ino 
wliitc inuihle, it eunstitutes a stone 
deiiorainated vei de-ant iqiie, Avliich is 
highly valued tot oinanicntal senFp- 
tnre. Some varieties of serpentine 
are tianslucent, in olliers there is nil 
appeaiance of ciystallization, forming 
a mmeiiil ealled' scinllcr-spur. 'I'ho 
minerals associated with serjientine 
.ire generally allied to t*ile. This lock 
is found in beds in gneiss and sl.ite 
locks, and soinet lines eovers them ; 
according to llrongniart, there is in 
the Higher Palatinate, a niountalii of 
magnetic •■ei pentiiie, in which tlieie is 
no liace of niagnetie iron-stone. Ser- 
pentine lonris the npnei* jiail of Monte 
Ro-^a. one of the bigiie-i mountains in 
Switzcihiiid, .ind is tumid in many 
Alpine dis*tiicls in Europe; but ac- 
coidingto Pati ill, there is no serpen- 
tine in Xortliern Asia, nor was it ob- 
served liy II uinboMt n till* Andes. In 
Col nwall, this rock oeeuvs with mica- 
blate lying over the granite, and forms 
pait of the pionioiitoiy called tire 
Lirard Point. IL is not met with In 
any other pait of England ; but there 
arc rocks ap|ii*oaching the nature of 
seipeiitinc in C’harnwood forest, and 
in the county of lladnor in Wales. 
Ueautifnl varieties ul green serpentine 
oceur in the isle of Anglesea, ulmut 
six miles from the Paris copper-mine. 

S E R U iM . See Wood and Milk. 

SH A fjK. Slate-clay and bituminous 
slate-clay. 

SHEliLS. Marine shells may b« 
divided, as Mr. Hatchet observes. Into 
two kinds : those that hayc a poreel« 
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%nou4 asp«(t. xi’ltli an rnainellt^d 
Mirfstcr. and when broVra ure utten 
in a slight degree of nlihroii'; terture: 
and thobe that, have gi>nria11y, if not 
alwa\o, u strong evideriiii*. under 
wliichisthe ahell, prinHpaiiy or en- 
tirely eonipoaed ol the enhetanre called 
nacre, or mother-of-pearl. The por- 
eell:iiiou4 shells appear to ennai^t of 
carbonate of lime, ccinentcd by a very 
imall portion of animal glnteii. This 
animal gluten is more ahiimlant in 
some, however, as '‘n tUe jiatellie. The 
inother-of-pesiil shells are eompo^ed 
ol the same *-ulHtaTires. They diller, 
however, in their Btrnetiire, w’hich iv 
hiinellnr, the gluten foiining their 
meiuhranes regularly aUeriiating with 
vtiMta Ilf rnilionnteot lime. In these 
two, till- gluten is iniieh moie abun- 
dant. i\!r. Hatehet made a few ex- 
periiiienta on land shells also, which 
did not exhibit any dilleionces : hut 
the sliclls of the eru*>t:u'CoiiH animals 
he found to eontain more or le-s 
phosphate of lime, thoueh not equal 
in quantity to the carbonate, and 
hence app'roaeliing to tlie nature of 
Lone. Idnnanis therefore, he observes, 
was light in ennsidering the covering 
of till* echini as ernstneeuns. for it 
contains pliospJiate nl lime. In the 
coiering of some of tiie speeies ol 
asterias too, a little phosphate of lime 
occurs ; but in that ol others there is 
none, 

S H rST US r ARGILLACEOUS), 
fl.n slate. 

srilKiUTK. Red tourmaline. 

SIDEIIO-CALCITE. Rroivn spar. 

Si DEKUM. rhofphnrct of iron. 

SIEMTE. A .^tone eoinposed of 
felspar and liornblende, and sometimes 
qiiuitz and black mica. The transi- 
tions l)y whicli granite passes into 
sieiiite, and the latter into porphyry, 
trap, and hasalt, arc gradual, and in 
some rocks almost imperceptible. 
These ehanges are prineipally cfTeetcd 
by an interniixturn of the iniiioral al- 
ready described under the name of 
Imfiiblemle. Tills suhatanee forms the 
connecting link l.ctweeii granitic rocks 
and those which arc ol undoubted vol- 
canie origin. It occurs In some gra- 
nite, and when the quantity Increases 
and supplies the place of uuartz, it 
forms the rock denominated siciiite, 
from Siena in Upper Egypt, wlicre 
it abounds, ond was employed forpur- 
P'^of architecture and sculpture by 


the Egyptians and Roman*, fn 
nite the fel<p' f is generally red • nd 
the licrnldendc Idftcl or gt i'hii. 
When tioriitdi'iide predominateN i»n L 
the iiI'S.iIn .lie “uiall, it i»* ealleil 

^ic( ii-.-iuiie. 

SILIUA, SILEX. SILICIUM, or 
SILHMOrS e:iith,is one of the aiojiit 
abunduiit i^uh'-taiices in nature, and is 
the chief (•Miiptnicnt pait of saiiil, 
sniiiUtoiie, til I its granite, quartz, |ki,- 
phvry, link ciystal, ag.ites, uml many 
precioiJB sloiie'^. It is ili.* siibstam e of 
which the toiid frame of many iiinun- 
tuiiN iti compo»od, and it ])rob:ihh is 
^o of .i gie.it part of the globe itsell. 
Its ’-pfoifji; gistvity i- sibitiil 2'iid. Si- 
lex uheii i»er(e<’llv i m*‘ is a fine jiow- 
der, hard, insipid, and wi:hoiit smeil ; 
louah to llie tunoli, and sii.ttches and 
weji-* a\va\ gla*^.. When mixed vntii 
water it doch not form an adhcsiie 
suit inusv, and soon tails to the hot- 
tom, Icaiing the w ater cleai. If silex 
I'c veiy minutely diiidcd, it iu,i> he 
dissohcd in water to a Aoiy Muall 
degi ee. To obtain silica pet iecllv pm e 
foi experiments, ignite powdered qnaitz 
wan three paiu' of puie potass in a 
Sliver eiiieilde, add to the solution 
enough of acid to saturate tlie alkali, 
and evaporate to diyness, and wr thou 
have a giitly powder, w'hich when 
washed with w'aterwill be pure silica, 
Altliough we cannot dihsolve silica 
arnficially, we find it done by nature. 
The Bath w'aters and other* mineial 
springs, contain silex in solution in a 
lery simill portion, '(’he great springs 
•ind water Hponfs of t.’cyser in the isi- 
laiid of fpclaml, which project the 
water JK) Icet high, contain silex dis- 
solved by tome process of nature, fur 
tl.e water i,illing down deposits such 
a quantity ot "ilicious earth as to 
form a soft of rup around the apiing. 
In this process the pre«^8ure and heat 
of the water may, perhaps, greatly 
contribute to the effect. Silica is a 
very necessary component part in 
good mortar. ‘When reduced to mi- 
nute parts, cither by nature or art, it 
is employed in making stone- ware. It 
is the chief substance of which glasa 
is made, for whicli purposes it is 
smelted w'ith the alkaline salts In a 
great heat. A variety of these salts 
are used for the purpose, and metals 
are also frequently employed. Silica, 
it is probable, is eomposed of oxygen- 
and a nietallic baaisj which may be 



ehlloA silipum. By passing the va- 

f )our of potai^inin ovor stlira In an 
gnitpd ttibPf sir H. Daw obtained 
a dark polonrcd powdr-r, wliirh be sup- 
posed to be the lia'jis of this eaith . 
but as this substance was decDinposefl 
l>y water, it was impossible to wash 
away the potass. 

SILVAN. Tollurium, according to 

Woruor. 

SlfA'Efl, i-* the wh'te^t of all metals 
ponoideraldy harder Ilian yold, verv 
tiuelile .and niallealile, hut less nuille- 
ahle than tfold ; for llie enntinuilv *»l 
itspaiN hegiM‘* t‘» hieak ulieii it i- 
Iiamnieied out intn Icave>^ nf al.oiit llie 
hundicil ami si\lv tiniusandth pait o| 
an inch thick, wliieh i*. inme tiian one 
third thicker than gold leal; in this 
»ta:e it does not tiaiefin.i I'le liiilit. 
It** s]>eeilie pi'.a\it\ is Irom I(» 1 tn !ir.'» 
It ignites hefore melting, and M'«|irivs 
u strong heat to lose it. 'I'he he.»t ol 
common lunuoas is iii-nnieient to 
oxidize it ; hut the heat of the im.s! 
powerful burning leiisex vitiilses a 
portion of it, and pausc.s it It) emd 
iuines ; whidi, when ieeei\ed on .a 
plate ot gold, arc louiul to he «)l\er in 
the metallic strite. It li.is liUewife 
been i»artly oxidized liy twenty suc- 
cessive exposures t«i the heat of i!»e 
porcelain iurnaoe at Sew.’^. 11 \ I'.ass- 
ing a strong elec trie siiock (hiouiih a 
Bilver wire, it in, ay be com eitetl into a 
blaekovitle^ and hv a ponerfnl gil- 
vanic battery, silver le.af maybe ni.ide 
to I’.i.rii with a beautiful green li* hi. 
Lavoisier oxidi/ed it I y llie lib'\v-pi| e 
and OX) gen gas; and a line sihfi 
wile burns in the kindled ntiiled 
stream ot oxygen and bvdiogen gai-es. 
The air alters it \erv little, iliongh it 
is diKposi'd lo obtain a tlnn ]niipie or 
black coaling iruiii the i-ulpliurc us la- 
potirs, which are omitted fimn annual 
substances, drains, or jiiitiefyiiig mat- 
ters. Tliis coating, aOer a long se- 
ries of years, Jii»« been ohseived to 
scale nlf'lioui iina{?es ot si^or eximsed 
in churches; ami was ioiind, on exa 
uiination. to cii.i^ist of silver milled 
with siilrdiur. Silver isooluble in the 
Bulphiiiic acid when concentrated and 
boiling, and the metal in a atatc ol di- 
vision. T!:c muriatic neid does not 
act uion it, hut the nitric acid, if 
soinew'liat diluted, dissolves it with 
groat rapidity, and with a plentiful 
disongageiiieiit of iiiMoiis gas ; w'hich, 
during its extiicatloih gives a blue or 


green colour to the acid, that entirely 
disappears if the silver made use of 
he pure ; if it contain copper, the so- 
lution leniains greenish; and if the 
:ici I conta'ii eitiicr siilf.huric or iniin- 
atic ai'id, these combine with a r<’r- 
rion of llie silvei,and foim si'arccly 
soliilile rornpoiiiids, which tell to the 
bottom. If the silver eoiitaiii gold, 
this nu-tal separates in Uaekish-co- 
loiired flocks. The intiic neid dis- 
solvesfluore than half its weight of 
«il'>er : and the solution is \ery cans 
t>,‘. tii.it iH to s.av, it destioys and eoi- 
unlos anniiiil sulmtaiiees very power- 
iiillv. The Hilution of silver, wlieii 
hilly saturated, deposits thin erystals 
:is it cool<i, and al<o> by cvapoi.atioii. 
'I'lu se .are c.alled lunar nitre, or nitrate 
ol ‘lUtr. A gei.tle lieat is sutlicient 
to iii>.(> them, and drive oiV their water 
ot ( iv.stal.ization. In this sitiialion 
I'le nitrate, or isitlier snhiiitrnte, lor 
tk'‘ lic.it drives oir part of the aeid, is 
ol .• tdiiCk eoloui, niav he cast into 
sii.all slicks to a inoiiM, and tlii'ii 
loiMis tl>«‘ I'lipi** inferiiaU<,, oi lunar 
can-tic used in snigery. A stronger 
be.vt dei'omposes niti ate of silver, the 
•ioiii dying 0)1, and the sih or remain* 
Mig pnie. It is obvious tlial, for tlie 
rniposeoj foniiing the lunar eanstie, 
it IS not nceessuiv to snirer the salt to 
crvstallizo, liut that it may be made by 
evaporating tb<‘ snliiiion of silver at 
0)11 (> to dnness; and as soon as the 
sail is fused, and ceases to boil, it may 
be poured out. The iiitiie aeid diiveii 
oil' fiom niliate ot sji^ei- ;<! derum- 
|iosed, 1 lie products being oxygen and 
nitrogen. The snl]<liate ofsilvev. which 
is lonned by poarini' siilphuiic acid in* 
to the iiitne solution ol Bilver, is spa- 
lingly soluble in water; and on this 
aeeouiit loiins ei v’stnls, vvhieli are so 
small, tliiit thev ••ompo-.e a white I’ow- 
der. The iiiiniatic acid precipitates 
from nitric acid the suliiic ooinpoiiiid 
called liiiia-roriie:i, or horn silver ; 
wliicli has been so diBliiiguislied, be- 
cause, wlieii mellcd and cooled, it 
fiiririM a Bemi-tiaiispareiit and partly 
flexible maws, resembling huro. It is 
supposed tliat a picpnratiori of this 
kind lias given rise to the accounts of 
mallunble glass. This elTect takes 
place with aqua regia, which acts 
strongly on Hilv“r, but precipitates it 
in tile lorni of imir’ate, nn fa^t as it it 
dissolved. If an\ salt woth base of al- 
kali, coaiaiuiug the muriatic acid, bo 
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added to the nitric solution of silver, j 
the same effect takes place by double 
affinity ; the alkaline base unitintr with 
the nitric acid, and the silver falling 
down ill I'oinbiiiation with the muriatic 
acid. Since the muriatic arid thrown 
down only silver, lead, and inerrurv, 
and the latter of these two i-* not pre- 
sent in silver that has passed eupella- 
tiou, though a small (piantitv of rupper 
may elude the scorifieation in tlmt pro- 
cess, the silver hich may he revived 
from its muriate is puier than e.-in 
readily be obtained hv any othei 
means. Wlien tliis sa’t is exposed to 
a low red-heat, its acid is not expelled ; 
and a Kreater heat causes the whole 
eonerete either to lise in fumes, or 1 o 
pa-M through the jioies of the vessel. 
To reduce it, tlierefore, it is iie« essary 
that it shunld he trituiated with its 
own weight ol fixed alkali, ami a little 
water, and llie wdiole afterwards ex- 
posed to heat in a erurilile. the bottom 
of which is eoveroil with soda ; the 
mass of muriate of silver being like- 
wise eo\ercd with flic same siihstaiiee. 
In this way the aeid w ill bo separated 
fioiii the silver, wliicli Is i educed to its 
metallic stall*. A.s the piecipitale of 
muriate of silver is veiy pereeptlble, 
the nitric solution of silver is used as 
a test of the presence ot uiuiiatic 
aeid 111 waters : fm a diop of this so- 
lution ponied into such w’aters w'lll 
cause a veiv evident clonduie's. The 
solution of silver is also used by as- 
sayers tn pmify the nifiic arid from 
aiiv admixture of innrialic aeid. In 
this stale lliey call it precipitated 
aiinafoitis. At. Chenevix found, that 
a ehinrate of silver may be formed, by 
passing a eiirrent of chlorine tlirough 
water in wliieh oxide of silver is sus- 
piMided ; nr by digesting piiosjihate of 
silver w'ith hyperoxymniiatc of alii- 
luiiia. It requires only two parts of 
liot water for its solution, and this 
affords on cooling', .small w'hite, 
oiiaqiie, rliomboidal crystals. It is 
likewise somewhat solulilein alcohol. 
Half a grain, mixed with halt as inneli 
sulphur, and struck or ruhbed. deto- 
nates W'ith a loud report and a vivid 
flash. Coin pounds of silver with other 
acids arc best formed by precipitation 
from its solution in nitric iXeid ; either 
by tlie acid itself. »r by its alkaline 
salts. Phosphate of silver Is a dense 
white precipitate, insoluble in water, 
but soluble in an excess of its acid. 
4B2 


By heat It fuses into i greenish opaqlia 
glass. Carbonate of silver is a white 
insoluble powder, which is blackened 
by light. The fluate and borate ara 
equally soluble. Distilled vinegar 
readily dissolves the oxide of silver, 
and the solution alFords long white 
needles, easily crystallized. The pre- 
cipitates of siUef, which are formed 
hy the addition of alkalis or earths, 
arc all icducililc by mere heat, w'ith- 
outthe addition oranycomhiistiblc sub- 
stance. A detonating powxlcr has been 
sold lately in Tiondnn as an object 
of ainuHciiicnt. It is enohiscd between 
the folds of a card, rut in tw'o length- 
ways ; the jiowdcf being placed at one 
end, and the other being notched, that 
it may he distinguiidied. If it be taken 
bv the notched end, and the other bo 
held over the tlamc of a candle, it 
soon detonates, with a i>harp soiiiid, 
and violent tiame. The card is torn, 
<ind changed in own; and the part 
111 contact witii the composition is co- 
veted with a slight metallic coating, 
of a gicyish-wbitc colour. This coiri- 
|)ound, which M. Descotils calls deto- 
nating silver, to distinguish it from 
the inlmiiiatmg silver of Af. Berthollet, 
may he made by dissolving silver in 
pure nitiic acid, and pouring into tho 
solution, w’hile it is going on, a suffi- 
cient nmiulity of rectiAed alcohol : or 
hv ad'iiirg nieoliol to a nitiic solution 
of silver with considerable excess ot 
acid. In the tiist case, the nitric acid, 
into which the silver is put, must be 
heateil gently, till the solution eoin- 
iiienees, that is, till the first bnhhles 
begin to appear. It is then to be re- 
move! from the fire, and a sufficient 
f|uantity of alcohol to be added imine- 
diatclv. to prevent the evolution of 
any nitrons vapours. The mixture of 
the two liquors occasions an extrica- 
tion of heat ; tlie eifervcsceiice quickly 
recoinmenecs, without anv nitrous gas 
being disengaged ; and it gradually in- 
creases, emitting at the same time a 
strong smell of nitric ether. In a 
short time tlie liquor becomes turbid, 
and a very lioavy, white, crystalline 
powder falls dow'ri, which must be se- 
parated, when it ceases to increase, 
and washed several timee with small 
quantities of w'atcr. If a very acid 
solution of silver previously made be 
employed. It must be heated gently, 
and the alcoliol then added. The heat 
excited by the mixturei which is to bo 
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made gradually, ioon oeeailous a eon- 
siderable ebullition, and the powder 
Immediately precipitatrs. Tt would he 
auperfluoui to remind the chemist, 
that the mixture of alcohol with hot 
nitric acid is liable to occasion acci- 
ients, and that it is rOiiBequently pru- 
dent to opciatc on small quantities. 
This powder ha« the lonowiiif; proper- 
ties : It is white and eiystnlline ; but 
the sl7e and lubtre of the crystals are 
variable. Lii^ht altcis it u little. 
Heat, a blow, or long continued fric- 
tion, eansea it to iiiAame witli a hiisk 
detonation. Picssnre alone, ii it he 
not veiy powerful, has no effect on it. 
It likewise detonates hy the electric 
spark. Ills slightly soluble in water. 
It has a very strong metallic taste. 
Coneeiitrated'sulphuric acid occasions 
it to take fire, and is thrown hy it to a 
considerable distance. Dilute sul- 
phuric acid appears to decompose it 
slowly. 

Process for separating silver from 
copper, by Mr. Keir. 

Put the pieces of plated metal into 
an earthen glassed pan; pour upon 
them some aeid liquor, which inav be 
in the proportion ot eight or ten pounds 
of sulphuric acid to one pound of ni- 
tre ; stir them about, that the surfaces 
may be frequently exposed to fresh 
liquor, and assist the action by a gen- 
tle heat from 100 to 200 deg. of Fah- 
renheit’s scale. When The lliiuor is 
nearly snturated. the silver is to be 
precipitated from it hy common salt, 
whicli forms a iiinriate of silver, easily 
reducible hy melting it in a crucible 
with a sufficient quantity of pctasli ; 
and iHstly, by refilling the melted sil- 
ver if necessary, with a little nitre 
thrown upon it. In this manner the 
silver will be obtained suffieieiitly 
pure, and the copper will remain un- 
clianged. Otherwise the silver may 
be precipitated in its metallic state, hy 
adding to the «olution of silvei a few 
nf the pieces of copper, and a sufficient 
quantity of water to enable the liquor 
to act upon the copper. Mr. Andrew 
Tlioroson, of nanehury, has recom- 
mended the following method of pu- 
rifying silver, which he observes is 
equally applicable to gold. The im- 

8 lire silver is to be flatted out to the 
liiiiiess of a shilling, coiled up spi- 
rally. and put into a crucible, the bot- 
tom of which Is covered wllb black 
ojttde of manganeBe. More of UiIb 


oxide is then to be added, till the dll- 
ver is completely covered, and all the 
spaces between the coils filled. A 
cover Is then to be luted on, with a 
small hole for the escape of the gas ; 
and after it has been exposed to a 
heat sufficient to melt silver for about 
a quarter of an hour, the whole of 
the alloy will he oxidized, 'fhe con- 
tents of this crucible are then to he 
ponrcil into a larger, into whieli about 
three Umes as mneli powdered green 
glass has been prei ioiisly put ; a cover 
lilted on ns before, to prevent the ac- 
cess 'of any inllainmahlc matter ; and 
the crucible exposed to a heat sufll- 
eiontly strong to melt the gla«B very 
fluid. On cooling and breaking the 
crucible, the silvei will be found re- 
duced at the bottom, and perfectly 
pure. Sulphur enmbines very easily 
with silver if thin plates, imbedded in 
it. be exposed to a heat sufficient to 
melt the sulphur. The sulphuret is of 
a deep violet colour, approaching to 
black, with a degree of metallic lustre, 
opaque, brittle and soft. It is more 
fusible tiiaii silver, and this in propor- 
tion to tlie quantity of sulphur com- 
bined with it. A strong lieat expels 
part of the sulphur. Sulphuretted 
hydrogen soon tarnishes the surface 
or polished silver, and forms on it a 
thin layer of sulpliuret. The alkaline 
sulphurets eoinliiiie w'ith it hy heat, 
and form a compound soluble in water. 
Acids piecipitnte sul]>huret of silver 
from this solution. Phosphorus, left 
ill a nitric solution of silver, becomes 
covered with the metal in a deiidiitic 
form, fly hoilitig, this becomes first 
white, then a light black mass, and is 
ultimately converted into a light bi ow'n 
phospliuret. The best method ot form- 
ing a piiosphiiret of silver is Pelle- 
tier’s, whieh consists in mixing phos- 
phoric aeid and chaicual u'ith the 
metal, and exposing the mixture to 
heat. Most metallic substaii.-'cs pre- 
cipitate silver in the metallic state 
from its solution. Tlie nssayers make 
use of coppei to separate the silver 
from the nitric add used in the pro- 
cess of pai-ting. The predpitation of 
silver by inerciirv is very slow, and 
produces a peculiar symmetrical ar- 
rangement, called the tree of Diarid. 
In tliis, as in all precipitations, the pe- 
culiar form may be afl’ected by a va- 
riety of concomitant circumstances; 
for Which reuon one process usually 
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■wcceed^ better than another. Make 
an amal|;an), without heat, of four 
drachms of leaf silver u ith two 
drarhins nf mercury. Dissolve the 
ainalfraiii in four ounces, or a siifRcicat 
cinnntity of pure nitric acnl of a mo- 
del ate sti'Cii}(th : dilute tliis solution 
III about a poiird .and a half of distill- 
ed water ; a;titato the niixtiiro, and 
picxcrve it for use in a pla*<s buttlo 
witli a ifround stoppei. When this 
prcp.iratioii is to bi: used, the (mantity 
of iiue ounce is put into a phml, and 
tlie size of a pea of anialp-iin of ^old, 
or Sliver, as soft as butter, is to he 
added ; after which Ihe vessel must 
]»e lell at rest. Soon afterwards 
small filaments appear to issue out of 
the ball of anialirani, M'hic.h ipiicklv m- 
erease, and shoot out branches in the 
form of shrubs. Silver unites with 
gold by fusion, and forms a pale alloy, 
as has beiMi .dread v mentioned in 
treatiiiir of that metal. With platiiia 
it forms a Irud mixture, luther vel- 
lowci than silxeritsell, and of didkult 
fusion. The two rnel.ils do nut unite 
ueli. SiUoT melted with oiic-tcrith 
p.iit »»r eiiido platiiia, fioiu which the 
fiMiu^unous paiticle* liad been sepa- 
XMtid bv attHMiit m.i^mi r, could not be 
renden'tl .dear ol scabrous paits. 
tl.'Hifrlj it UM>- I epcntedlv fused, poured 
•ml, ,inl I \>i>in.'te<l bet\\eeu rollers. 
Il u.i- then fused .ind MiHuied to root 
in tlie erueihle, but with iio better 
snares-. Altei it had lieeii foiinoil, 
by roiluu' and li.immeniifr, into a 
s] mm hi Id-u-pi|ic espei iineiUs, it 
ev]>i)'-el In .1 low rcd-lieat, and 
li.wemc |•()ll^^ll, and Idisfcred o^er its 
\\li(de siiii.n-c*. The quantities were 

0. m Imiidrc l irmins of silver, and ten 
qiain- of platiiia. Nitre was added 
di.’iti^ til'* lusiniia. hiiKer very rea- 
d.l\ eninhiiies ndh merenry. Avery 
frCM.-ilile dcjriee of heat is produced, 
v In'll Silver leal ami inereury are 
l:m'.idcd topetliei in the palm of the 
I) ind. With lead it forms a .soft mass 

1. -ss sonorous than pme sil\er. With 
cn]'|icr it heroines harder and more 
soimrous, at the same time that it re- 
mains siitncieiitly ductile: this mix- 
ture is used in the British coinage. 

p:iits of silver, alloyed with one of 
copper, form the compound called 
standard silver. The mixture of sil- 
ver and iron has been little examined. 
With tin it forms a compound, which, 
)ike that of gold with the stmie luetalj 


has been' said to be brittle, howcTer 
small the proportion ; though there is 
piobably as little foundation for the 
assertion in the one case as in the 
other. With bismuth, aTsenic, zinc, 
and antimony, it forms brittle com- 
pounds. Il does not unite witli nickel. 
The ronipouiid ot .'•liver and tungsten, 
ill the piopnrtioii of two of the former 
to one ol the latter, was extended un- 
der the li.iiiiiiH‘r iluiiiig a few stiokes ; 
but afterwards split in pieces, tico 
Iron. 

The uses of silver are well known : 
it is chiefly apidied to the forming of 
various uten.siN foi domestic use, and 
as the Hied linn of cNehaiigc in money. 
Its di'ipositioii to assume a black co- 
lour by taiiiisluiig, and its softnexs, 
appear to be the chief objeotiou to its 
use in the construction of graduated 
iii'<tnimerits fm* astroiiuuiical and 
other purposes, in whieh a good white 
metal would be a desirable acquisition. 
The nitrate of silver, beside its great 
use as a causlie,1ias been employed as 
a medicine, it is said with good sue- 
eyss, in epileptic ca^es, in the dose of 
l-20th of a grain, grailiially inereast'd 
to l-8th, three times a-ilay. J)r. Cappo 
gave it in a dose of l-ltti of a grain 
three times a-iUy, and alterward four 
times, in what he supposed to be a 
ease of aiunna pectoris, in a stout man 
of sixty, whom he cured. He took 
it for two or three months. Dr.Cappu 
imagines, that it has the effect of in- 
ernasing the nervous power, by which 
muscular action is excited. 

SJLVElUNtJ. There arc various 
methods of giving a covering of silver 
or silvery aspect *0 the surfaces of 
I bodie.s. The application of silver 
leaf IS made in the same way as tliat 
of gold, for whieli sec gilding. Cop- 
per m.iy be silvered over by 1 ubbing 
it uilh the following powder: — Two 
draehnis of taitar, the same quantity 
of common salt, and half a drachm of 
alum, arc mixed with liftecri or twenty 
grains of silver precipitated from nitric 
acid by copfier. The surface of the cop- 
per becomes white when rubbed with 
this powder, wliich may afterwards 
he brushed off and polished with 
leather. The s.adillors and harnc.ss 
makers cover their wares with tin for 
ordinary uses, but a cheap sHvering 
is used for this purpose, as follows ; 
— ^Half an ounce of silver that has 
beeu precipitated from a<iuafgrtls hj 
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the addition of copper, common salt, 
and muriate of ammonia, of each taro 
ounces, and one dracluu of corrosive 
muriate of mercury, are triturated 
tosiether, aiM made into a ]>a»te with 
water; with this, eopper utensils of 
every kind, that liave been previously 
hoilel Avith taitar and alum, are 
ruhiied, after which they Are iiia^e 
rcd-liot, and then polished. 'Hie in- 
tention of thi < process appears to be 
little more tliaii to ap|ily tlie silver 
in a state of minute division to the 
cicau hiiifaee of the eopper, and af- 
tenvards to fix it there by iusioii ; and 
aecordinjrly this silvering may be ef- 
fected by using the argentine preci- 
pitate here mentioned, with borax 
or mercury, ami eansing it to adhere 
by fusion. The dial-plates of docks, 
the scales of haroinetors, and other 
similar artirles, are silvered hy mb- 
iiig upon them a mixture of muriate 
of silver, sea salt, and tartar, and 
afterwards caiefully washing off the 
saline matter with water. In this 
O|ieration, the silver is pieeipitatcd 
from the muriatic arid, Avhich unites 
with part of the coppery sin face, ft 
is not durable, hut may be improved 
bv heating the aiticle, and repeating 
the o|teration till the covering seems 
sufliriently thick. The silvering ol 
pins is efiVoted by boiling them with 
tin tilings and tartar. Midlovv mir- 
rors or globes are silvered by an 
amalgam eon'«ist.ng of mie p.irt by 
weight of liisiimth, half a part of 
lead, the same quantity ol pure tin, 
and two pails meiciiry. The sedid 
metals are to be first fused together 
and the mercury added when the niix- 
turo is almost’ cold. A very gentle 
hoot IS snfiicu'iit to fii>p this anvil- 
gam. In this state it is poinediiito 
. clean glass glolie iiilended to be 
silvered, by means of a paper funnel 
which reaches to the bottom. At a 
certain tcmpeiature it will stiq^ to 
the glass, which hy a proper motion 
may thus be sih'efed completely, and 
the superfluous amalgam poured out. 
The appearance of these toys is va- 
ried by using glass of different co- 
lours, such as yellow, blue, or green. 

KINTKll, is a deposition of earth 
previously dissoh'cd in water. Calc 
Biiiter, or calcareous sinter, is a de- 
position of calcareous earth. We have 
already noticed it under its proper 
bead. Siliceous sinter ia less f^rc- 
485 
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qiicnt, but Is found around the hot 
springs of Cleyser, in the island of 
Iceland, and also near other hot 
springs formed by volcanoes. Great 
abundance is found in the island 
of St. Michael, one of the Azores, 
inirtieiiliirlv in the valley ol P’urnas. 
Wherever the water has flowed, de- 
positions of siliceous sinter have ae- 
cuiiiiilated, and circular basins, com- 
posed^Mitirely of this siihstance, have 
here mid tliero lormed around a 
spring. The siliceous matter rises in 
many jdaces eight or ten inches aliovo 
the level of tlie water, and is often 
exceedingly bc.iiitiful. (irass, leaves, 
and other suhstaiiecs, are olleii eii 
crusted with it. Where the water has 
dasluvl ii reijuliirly ov'er the basins, 
the depositions are rough, and often 
pieseiit on appeal aiice similar to 
those of Iceland, which liavi* been so 
well compared hy sir George Mac- 
kenzie to tlie heads of eaulillowcrs. 
Tlie ‘“pecifie gravity vaiies from THy 
to2'll. Uy analysis it is found to 
consist ol c>:i*t>5 silex.and water. 
There is a kind of sinter composed 
clneflv of ahiiinnous earth. 

SLATE. (A.lhesive).— See Ctay. 

SLAT B-( ‘OA L.— See Coal. 

SLATK-SPAR, or St^lflFFEIl- 
SPAIi, a s.iecies of limestone. 

SL1(!K15NS1J)1]S, a mineral lound 
in Dcibyshire, which has tins lemaik- 
aide property, that when the loek in 
whieh it is elnit.ained i^ '•truck wilii a 
hamoier, .1 ciacMi’ig noise i< Ii'mkI, 
which is gcn''r.illy bdlowcd hv .ni ex- 
plosion ol liif* rock in the dnertiou 
and neighhouihood of the vein. 

S.\IALT.~See Za/fW-. 

S M AIIAGDITE.— See 

S M A R G 1 ) I ; S . — S ee /: Ji rra li. 

SOAP. M.'ieqner gives iis tlie fol- 
lowing jirocess lor I'll soi|i: -()iie 
part of quickliin" and t^.'o ]Kiits of 
good Spain >Ii soda, are boiled loge- 
llier during a short time, wirli twelve 
tiine<s as much water, in an non c.il- 
ilron. This lixiMiim i i to he liltered, 
and evaporated l-y belt, till a phi il, 
which is capaidu of conraiiiing an 
ounce of water, shall contain an ounce 
and three-eighths of this cone nilrated 
lixivium. One part of this lixivium 
is to be mixed willi two parts of oil of 
olives, or of sweet almonds, in a glass 
or stoneware vessel. The mixture is 
to be stirred from timo to time with 
an iron spatulaj or with a pcstlci and 
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it soon becomes thick and white. The 
combination is gradually completed, 
and in seven or eight days a very 
white and Arm soap is obtained. Fur 
the coarser sorts of soap, cheaper 
oils are employed, such as oil of nuts, 
linseed, heuiusecd, Ash, See. Either 
of these kinds of soap, tn be good, 
must neither feel gi easy ur unctious 
in watei, nor exhibit any vestige of 
fat upon the water. It ought farther 
to dissolve easily in water, and lather 
well, as likewise ho easily soluble in 
alctihol. It must not become moist in 
the air, or thiow out a '^nlinc vdlores- 
eetiee on its external '•uiJaee. 

For making Ii)own or ^elloio Soap. 

J,et thcie be weighed 10 cwt. of 
tallow, and about 3 cwt. of resin, the 
resin to he broken into small lumps. 
Ill the fn»t place, put into the boiler 
about 150 or 200 gallons ot ley, and 
set the tire ; then add the tallow and 
resin. This done, the pan Is said to 
be cliargeil. A rood hre may be kept 
up uiiM all is tlioroiighly melted, and 
the pan brou&bt to boil ; during which 
time, there viught to be constant stir* 
ring with the paddle, to pie\ent the 
resin iroin settling to the bottom. If 
the goods or materials in the pan ap- 
pear to fcwell «i», damp the fire, 
which is done by opening the iiirnare 
door, and throwing ashes tbcreoii, 
(some have proper dampers), when 
the whole will hoil at leisure. Asthe 
caustic alkali immediately unites to 
tlie tallow, then; is no occasion for 
long boiling ; about two or three 
Iioiirs will be long Lnougli. The fire 
ina) then le drawn, and the pan al- 
lowed to stand for four or six hours, 
when the weak ley may in- pumped 
oil, and fresh added tor a scrond boil. 
Jt may be necessary to mention, that 
when tlie nan is wished to be craiined 
or ptimpea otf sootier, a few pails of 
cold icy must be thrown in, a little 
attcr the lire is drawn. Het the fire 
again for the second boil, and when 
properly a-boil, two or tliree hours 
may be suAicieiit at any one time to 
continue the hull. The strength of 
the ley is often gone before this pe- 
riod arrives. A short experience, 
however, with attentton, will p^r- 
fectly Inform any sagaciohs person 
with regard to this particular. The 
boilings to be thus continued day after 
day. until the soap bCcohies thick, 
audof a strong coniiateiide. Tdkk 


then a little upon the fofe Anger, hnft^ 
after letting it cool a few seconds, 
press it with the thumb. If it squeeie 
into a thill, hard scale, the soap is fit or 
ready for finishing: if, on the contraJ 7 , 
it appear greasy, and stick to the 
fingers, and of a soft consistence, more 
Icy must he added ; and If this does 
n^ harden it, another lioil must he 
given, iiut, in con<-cqucnee of the 
former scaly appearance, give the 
pan a good hearty hoil, and draw the 
fire. (Viol duw’n * with two or three 
pails of ley, and in about two hours 
thereafter pump off the ley ; which 
should he done at all times as clean 
as possible. This done, put in six or 
eight pails of water to the boiler, (no 
ley at finishing being used), set a 
brisk fire, and keep constantly stir- 
ring witli haod-stiirer and paddle, al- 
ternately, until all is melted, and be- 
gins to show an appearance soine- 
tliiiig like thin lioncy. Take now a 
little from a boiling part upon the 
hand-board, and otiserve, when held 
lip, it any ley runs clearly Ironi it. 
It It do, more ivatcr must be put In, 
and the hoil continued. When, upon 
the other liand, no ley runs from the 
soap when held up slanting-waye 
upon the board, in this case, too 
much water has already liecn given. 
A little strong solution of salt must 
now be added to open it, technically 
termed cutting up ; or instead oi salt 
brine, a little strimjp; common salt and 
water; about half a pailiiil may do. 
We come now to tlie most critical part 
of boiling, that io, the finishing of tlie 
soap ; and it ought to be particularly 
attended to, that the soap be brought 
to such a state, as when held up upon 
the hand -board, the ley docs not run 
down fiom the soap, but is seen, as it 
were, j nit starting from it. The flro 
may then be drawn away, and the 
soap declared finished : or if palm-oil 
he wjshed for making it of a beauti- 
ful colour, about SoThs. may be put 
into tbo boiler, after you discover, a» 
above, the soap to be finished : and in 
about half an hour after the oil Is put 
in, the fire may be drawn, and tlie 
whole allowed to stand ior forty-eight 
iioura, when it may be east into the 
frames^ Ifi about three days,- (Sup- 
posing the frames 3(1 inches deepbther 
whole Win Out up into barf. 

A Change for Pttfe fFMte Soof. 

The holler heifig hittdA perfectly 
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clffLn, put Id 10 cWt. of bMt home- 
inpltcd tallow, fno resin ia iioed in 
white soap), with 20(1 frallons of ley ; 
melt down with a moderate lire, as 
the jroods now in hand are •something 
similar to milk, exr>'edin(; apt to boil 
over. (Mose attention, therelnre, is 
absolutely needful upon this first Imil, 
whirli may he continued about two 
hours, with a moderate fire, wlieii it 
may be drawn awa,y, and the pan al- 
lowed to settle about two hours, when 
the ley may be diawn olf. The pro- 
cess to he observed in tins soap is ex- 
actly similar to the last operation. 
To'o nr three boils a-day to wtiite 
soap may be given with great ease ; 
the Icy sooner subsiding in tlic boiler 
than with yellow soap, and ran be 
cleaner pumped oflf. When siifheient 
bolls have been given, and the soap is 
arrived at perleetioii, it will assume 
an appearance something like a cur- 
dy mass. Take then a little upon 
your fore-finger, (as before diiected), 
and it the same effect scorn to attend 
it, that is, when pressed with the 
thumb it sipieezes into a thin, hard, 
clear scale, and parts freely from the 
linger, the soap is ready for finishing. 
Draw the hre cool down with a few 
pails of Icy, and in a short time there- 
after pump clean off. Set the fire, 
and add to the soap eight or ten pails 
of water, (the pail I suppose to con- 
tain about nine or ten Eiiglisli gal- 
lons). When this is iiieltcd, and pro- 
perly iiicoi porated with the soap, Try, 
at formerly directed, if the ley run 
from it when held up upon the hand- 
board. If it do. more water must be put 
in. If it do not run, pr there he no ap- 
pearance of it, continue boiling for a 
short while longer, and then add a 
pail of salt and water prettv strong, 
mixed together ; about one-fliird salt, 
and two-thirds water. This will have 
the effect of cutting up the pan, or 
separating the soap and water com- 
pletely from one another. When 
this is apparent, draw the lire; 
let it stand for half an hour, when 
the water will pump olf, bringing 
therewith most of the remaining 
alkaline Icy of the former boil. This 
1 call the first washing* and if kelp 
ley has been used in the operation, 
the propriety of this must beeonspi- 
caous, fot the water pumped oS will 
be of an exceeding dark bottle-green 
colour. The finishioff of white soup 


without tills precaution. Is the sole 
cause of the blueness, so frequently ob- 
served in this article when made and 
brought to market. The blue ley 
being pumped clean off, set again the 
lire, and put into the lioilcr six or 
eigiit pails of water ; and when tho- 
roughly incorporated and boiled some 
time, try if the water run from the 
soap. If it tin, add water in small 
qiiantilies at a time, until it is ob- 
served not to run, hut as formerly 
ineiitioned for yellow soap, to appear 
as just starting from the soap, in 
this case, after giving a good hoil, 
and swelling the soap up in the pan 
to near the brim, draw away all the 
tire, and spread it about to die away. 
The pan is now finished, and may 
stand about twelve or fourteen hniirs'; 
and if the quantity be large, that is, 
two, three, or four ton, double this 
time to stand will be mueb in favour 
of the soap, providing always that 
it can be kept very close and warm 
in the holler. If any Idneiicss 
still appear, repeat the washing. 
Before casting, I would rceominciid 
the frames to have a bottom and 
lining of coarse cloth, for white soap 
only. After all is cast into the frames, 
let it he well stirred, or rrutched ; 
and it is very proper that it aNo he 
covered close up with old sheets, bass 
oiatts, iltc. upon the top of tfio frame 
and soap, and allowed to cool gradu- 
ally, and all together. In about three 
or four days (supposing, as formerly, 
the dip 30 iiiehes), the coverings and 
frames may he taken off, and the 
whole rnt up into such size of bars as 
may best suit the customers To give 
this white soap the pertuine of what 
Im commonly railed Windsor soap, a 
little of the e«seiitliil oil of earaway- 
.seeds, mixed with a small portion of 
aieohol, may be incorporated with the 
soap when putting into the frame, 
stirring it in by little at a time, so as 
to diffuse it throughout the whole 
mass. 

For making Black or Green Soft 
Soap. 

The peculiar method pursued In 
making this soap, differs considerably 
from that of making hard soap. The 
hard has the whole of the ley totally 
extracted before finishing ; soft soap, 
on the contrary, retains the whole of 
the ley used in the making ; becoming, 
with the other msteriafareafployediob* 
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rompoiind body, railed soft soap. A few 
exa’nplcs will elojirly explain the na- 
ture and praetifil ineaiiit tnade iiko 
of ill pro'lueiii^ tliia veiv u»*elul soaii. 
We .shall now eominenoe an opera- 
tion witli a cliarjte tin w'l.it is ealled 
J'irst Crtucji S'^f/ IS hancli. 

The quaiititv ot ley re«|uisite lor 
completion ot this ehar;re will he ahoiit 
401) gallons ; ahout oiie*third of wiiieh 
iiinst ln' jmt iiitollie hoiier prexfousto 
any of tlie other irriteiiaN: atter- 
wavds add, 2cwt. 2qi-*, «il tallow. 2 
ewt. 2 qis. of h'ljjs’ laid, and 70 #r^l- 
lons oi olive oil. The ley herein to he 
used is sn]iiio^ed In he Ironi ilun::a- 
riaii ami Eii^cIksIi fMssox) a‘«hes. 'I'.'ie 
proportion is ore of t!ie Mn^Iish to 
eiirht ot the Mniur irian. The partieii- 
lar mode ol pioceednif? is tins : alter 
tlie lev is put in, add the tallow, and 
li^ht the file. VV'lieii all th'* tallow is 
melted, put in the oil, and druv the 
fire a little afterward, and allow the 
pan to stand ahout two hours. Li^^ht 
ajfiiiii the tire, and add ahout twenty 
gallons more of the Icy. After the 
pan hepms lo hoil, aild now and then 
a little more ley, lor tiic pin pose of 
preventing the sotp Irom hoiliitgox'er; 
and this adding ot h>y Ls to be con- 
tiiim'd, until tlie soap is supposed to 
he ahout hall hoi led, when it will be 
lime to try whether the soan have got 
too nuieli or too little ley, This til.il is 
' ed proving, and is neeessarv to he 
done .several times during the opera- 
tion, ami pievious to the hnishing. The 
method ot performing it is this: pro- 
vide a piece ol glazed Dutch delph, and 
also a dear clean knife ; witn the knife 
tako up a piece of the soap Iroiii the 
pan, and if it turn whitish thcieoii, 
and fall from it in short pieres upon 
tim delph, it is then lo he eoneliided 
that too nnieh ley has hocn put in ; 
lo rectify which, a hltlc more oil must 
be added. On the contrary, it the 
soap want ley, it will tall Iroiii the 
knife in long lopy pieces ; in eonse- 
qiionce of which add some more ley. 
When, however, it happens lo be 
brought to pcrfoction. neither want- 
ing more ley nor oil, but just Fii a 
right state, it will then be observed, 
when taken upon the knife, to stand 
the proper colour, not ropy, nor too 
white, but transparent. The fire may 
now bo drawn, the soap being pro- 
perly iinlshi^, and ought Immediately 
to be cast into the barrels, firkins, &c, , 
.lh8 


Remember abrays, after the second 
time the fire is lightad, to keep the 
>oap boiling briskly till the pan in 
nearlv ready, when it ought lo boll 
slow until finishiug, and ready to 
eabt. 

•4 Charge fur Second Crown Soft 
Soap. 

280 lbs. of tallow; 82 gallons of 
whale nil; and lit) gallons of ley, — 
Rut ill 100 gallons of ley with the 
tallow, and light the fire. When tho 
tallow is melted add the oil, and 
draw the fire. Let all stand for two 
iioiirH. Agiiiii light the fire, and add 
20 gallons of lev. With this the boil- 
ing is to he emit iniicd, until the soap 
is .about halt finished, when ten gal- 
loiiH more ol Icy a:*e to he added. 
Diirintf the veinaiiider oi tne boiling, 
.add, at di derout periods, tho other 
ten gallons ol ley, whieh will com- 
pletely iiiiish the soap. See Fat. 

P'or ran tie luce, Wieglcb directs, 
tliat in two dracliins of the strongest 
alcohol he dissolved from six to ten 
diopH ol leetificd o>l ot umber, and 
alt'Tward one scruple of white soap; 
to this iniMiirc is then to be poured 
an oimee ol pine uiiiimMiia, and tho 
whole well shaken together. 

St)Al» STO\I-:.-See Steatite, 

SODA. 'I’his is fouiul to he a com- 
pound ol ox V gen and a metallic basis 
calle'i Mid'.nin ; hut as it is found tliua 
comhmed, a. id as it is only in this 
state ot eoml i nation that it is of tho 
small.’st iiii]ioi lance, it deserves to he 
speei.illy noticed. It was lorinerly 
ealliMl mineral alkali, as it is found in 
mineral v<>anis ajid crusts ; also in 
verygr.'at ahnnilance in ceitain lakes 
iie.ir Alexaiidri 1 , in the dry 

M*ason, I'l’ing In ought tlifther by the 
water wli.idi entiTs^ Irom the ncigh- 
bouuug •■ountr> during t!ie ovcrllow 
of the Nile, and precipitated by the 
ev.apor.itieii ot the siiii during the dry 
seasiiii. |)ai4:Ia is the impn/c soda 
obtained liy hiirning the Kulsola soda, 
and idher plants near the .sea. Kelp 
is still inure impure, containing only 
a small portion ot pure alkali. It is 
obtained by burning sea-weed. For 
the purposes of commerce soda is ob- 
tained irom comumn salt, or muriate 
of soda;.’^ 

For thTpurposcs of cxpeidments, we 
may obtain very pure soda by boiling 
a Bulutioa of the pure carbooat« ia 
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li&lf its wciglit of quick lime, and after 
Mibbidcnce docantiiif; ttic clear ley, 
and after subsidence cvaporcatiii|? in a 
clean iion or, siUer vessel, till the 
liquid flows quietly like oil. It must 
llieii be p> iii'fd out on a polished iron 
plate, and it \kill concrete into a hard 
cake, wJiirli hiu^t In* hiokeii to pien s 
and ))iit up whiNt hot into a phial, 
vhieli must la* well eorkod. If the 
carbonate ol soda he niquiie, then, 
ui'tei einplounc; the lime and e\apo> 
rating, we ill list digest with alcohol, 
wJiii'li will difr-^olve only the pine 
soda, and whl leave the lieteiogone- 
oiis p, II tides. Then, l)> distilling off 
the al<*oliol, the "-od.! is obtained quite 
pure. The soda thus obtained ii.. lioiv> 
ever, only a hydrate ol soiia, being 
JOO vod.i and 118 water. II sojia be 
expovod to 1 he .lii , it heeoiiios pasty, lint 
it iie\er melts into an oil) liipiid, like 
pot iss. In tact, by absorbing eaiboiiie 
acid fioni the air, it hecuine diiei.and 

r asses into an ellloieMrcnt caiboiiatc. 

11 oi'dci to cli'-tingiush hod.ilioiu pot- 
a.sh, we may use i.s a test the taitarie 
aeu', wliieli oeeasioiis pree.pitates 
AN ith I otasli salts, but not with those 
«if fcoda. L'lilpliate of soda is \er\ 
M Iiible ill Wiilei, but siilpliate of 
pot.iss is vei y .sp.uiiiglv 'O. hod.i i- 
employed in t!io iii.imtta< tine ol I, .ml 
soap, ;iii,l <if plate and clown glass. 

M.U)ir.\l. Tliis is llie iiiet,illie 
ha'-is ol soda, and it is olitained in 
tlio '.line uiaiiiier as pota>>sniin, and 
lias M'ly iiiiiil.ir piopeilies. it m 
lighter than w.itei, and il tin own upon 
i1, it will swim on the suilaie, eiler- 
ve.'eewith gie.it Moloiice, ,aiid iiieit. 
rendering the water .i solution ol 
soda. There aic dill'erent combina- 
tions of sodium and oxygen One is 
til'' oxide, wliicii 1 $ coinmoii sod,i, tin' 
otliei is the Ol ange oxide, w'lieie the 
oxygen is in e\'ee*s. Tlieie is said to 
be a .sub-oxide, where tlieie is less 
oxygen than in soda. CMorinc and 
sodium mute, and loim eommnii salt. I 
So lium eoiubiiu's with sulphur and 
phos]ilioi us. I'ot.issiiiiii and sodium 
readily combine, and the cumbiiuttion 
becomes fluid at a low temperatuie. 

SOIL. The .sod or earth in w’hich 
x’egetablcs gnnv, varies considerably 
in its romposition, or in the propor- 
tions of the ditlereiit eartlis^^ which 
it consists ; and some plantslnB found 
to thrive best in one kind ol sii|q others 
1x1 another. In cases whore a barrea 
489 
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soil is examined with a view to its 
iiuproM'iiieiit, it ought in all caaen, if 
possible, to he compared with an ex- 
tu'inely fertile sod in the same iieigh- 
botiihood, and in a similar situation : 
the ditrerenee gi\eii by tlion analyses 
would indicate the methods of cnltiva- 
tinii, and thus the plan of iiiipiove- 
iiieiit w'lmld be loniuled iipoii aeeniate 
sciciitiUc princi)d(fs. It the leitile .lOil 
eoiit.'iiiied a laige qu.aiitity ol sand, in 
piopuitiun to tiie barren soil, the pin- 
cess ot luclioiation would depend sim- 
ply upon a supply of this substance ; 
and the metlind would he eipially sin 
pie with legard to .soils detn lent m 
clay Ol caicaieoiis matter. In the ap- 
plication ol clay, s.aml, loam, iiiaile* 
or chalk to lands, there are no parti- 
cular chemie.al jiriiieiples to he ob- 
seived: but when quicklime is used, 
gieut care must he taken that it is 
iiot ol)tainc-l tioin tlic magnesian 
limestone ; lor in this c,ise, as has 
been shown by .>li. Tonii.u.t, it is ex- 
ceedingly injuiious to land. Tlie imag- 
nesian liiiicstone m,ay be ilislingnislieit 
lioni the common liinesioiie by its 
gre.itcr hardncs.«, and by I be length 
ol lime tli.-it it rcqiiues l‘o\ its solution 
in iicnls ; and it m.iy be iinaly/ed by 
t e pioc'ss toi i‘nilionati‘ oi iinie and 
ioagii‘‘<'tsi. \V bell the aiial>ric.il i oni- 
p. II jsoii indicates an e.xcesM ot vege- 
t.iblc matter as tbe raii'>e ot '•tenlily, 
it mav be destioyed by iiiiieb pul- 
verization and expusuio to an, by 
p.iimgand iiuining, oi tlie agency of 
inlelv ma !e quick linie. And Ibe de- 
tect ol aniitial and veget.ilile inattiT 
must be siii>plied b) animal or vege- 
t ble iiiiiiinic. Tbe geneial indica- 
tions of leitility and barrenness, us 
loiiiid by clii'iiiic.'il expel iiiicnt'-, must 
iiect'ssai ily diller in dilicifiit climates 
and under diilcient cinMimstanci's. 
The pow'Ci of soils to ab.sorli moist ufe, 
a piiiiciplc I'ssi'nrial to tbeir produc- 
tiveness, ought to be iiincli greater in 
warm and diy countries thaji in cold 
and moist oneM ; and tbe quantity of 
line aliinnnons caith tliev contain 
should be laiger. Soils likcwisi* that 
aie situated on declivities ought to Im 
more absorbent than those iiiithe 
same climate on plains or in v.-illeys. 
The productiveness of soils niust like- 
wise be influenced by the nature of 
the Bub-soil, or the eartby or stony 
st rata on wdiich they rest ; and this 
circumsUiqce pugh( to be particularly 
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ftttohdpd to, in considering tbeir ebe- the roots of which are fibrous anA 
inical nature, and the sysfein of iin< hard, and capable of penetrating deep 
proTOment. Thus, a sandy soil may into the earth, will vegetate to advan- 
owr its fertility to the power of the tage in almost all coinitioii soils that 
H II b-RoU to retain water: and an ah- are moderately diy. and do not con- 
Rorbeiit clayey soil may occaHionally tain a very great excess of vegetable 
be prevented tinm being barren, in a matter. The soil taken from afield 
1 noi^t climate, bv tlie inllnence of a at Slirflield-plaec, In Snssex, remark- 
substratum ot sand or gravel. Those able for piodurlng fiotirishing oaks, 
soils that are most piodurtivc of corn, was found to eon«ist of six pans of 
cnnlaln always pertain proportioiw of sand, and one part of clay and finely 
aluminous nr calcareous oait|) in a divided matter. And lUO parts ot the 
finely divided state, and a certain entire soil submitted to analysis, pro- 
quantity of vegetable or animal mat- duetd abater .3. silex .S4, alumina 2W. 
ter The quantity of iialoareoua earth carbonate of liinc .'1, oxide of iron 5, 
Is. however, very various, and In some dccoipposing vegetable matter 4, loss 


cases cxceedlnglv small. A very fertile 
corn soil from Oriniston, in Hast Lo- 
thian, alTorded in a hundred part«, only 
eleven parts of mild calcareous earth ; 
the finely divided clay ainoniited to 
forty-live parts. It bi**! nine in de- 
composed animal and vegetable mat- 
ter, and four in water, and exbiliitcd 
indications of a small quantity of 
phosphate of lime. This soil was of; 
a very fine texture, and contained 
very lew stones or vegetable fibres. 
It is not un1ik<‘ly,that its fertility was 
in some measure connected with the 

n ate, for this substance is tound 
at, oats, and barley, and may be 
a part of their food. A soil from the 
low lands of Somersetshire, celebrated 
for producing excellent crops ot wdicat 
and beans without manure, was found 
to consist of one-ninth of sand, cliicfiy 
silietous, and eight-ninths of calcare- 
ous iiiai'le tinged with iron, and con- 
taining about five parts in the hundred 
of vegetable matter. There was not de- 
tected in it any phosphate or sulphate 
cl lime, so that its fertility must have 
depended princlpallv upon its power 
of attracting principles of vegctalde 
iioiu'ishinent from water and the at- 
niospliere. Mr. 'I’illet, in some expe- 
riments made on the composition of 
soils at Parig, found, that a soil com- 
posed of three-eighths of clay, two- 
eighths of river sand, and three- 
eighths of the parings of limestone, 
was very proper for wheat. In gene- 
ral, bulbous roots require a soil much 
more sandy, and less absorbent, than 
the grasses. A very good ^tatoe soli, 
from Varsel, In Comveail, afforded 
seven-eights of sllicioiis sand ; atiii 
Us absorbent power was so small, 
that 1(10 parts lost only two by drying 
nt 4(M)« Fahrenheit. Plante and trees, 
490 


3. From the gicat difference of the 
causes that lurtucncc the productive- 
ness of larid.o, it U ol>vion8,that in the 
piesciit state of science, no certain 
svstem can be devised lor their im- 
provement, independent of experi- 
ment ; but there are few cases, in 
which the labour of analytical trials 
will not be amply repaid by the cer- 
tainty with which they denote the best 
methods of melioration ; and this will 
particularly happen when the defect 
of compositiun is found in the propor- 
tions of the primitive earths. In sup 
plying animal or vegetable manure, a 
temporary food only is provided lor 
plants, which is in all cases exhausted 
by menus of a certain number of 
crops ; blit when a soil is rendered 
of the best possible constitution and 
texture with regard to its earthy parts, 
its tertility may be considered as per- 
manently established. It hornmes 
capable of attracting a very largo 
portion ot vegetable uourI«‘hiiient from 
the atmosplicre. and of producing its 
crops with eoinparatively little labour 
and expense. 

j jinalysis of Soih — ^The instru- 
ments required for the analysis of soils 
: are few, and but little expensive, 
j They are a balance capable of con- 
; talning a quarter of a pound of com- 
i mon soil, and rapahli* of tut’iiiiig, when 
: loaded with n grain ; a set of weights 
from a qua' ter of a pound troy to 
grain ; a wire sieve, suffleieiitly coarse 
to admit a mustard-seed through its 
apertures ; an Argand lamp and 
stand ; some glass bottles ; Hessian 
' crucibles ; porcelain, br queen's ware 
' evaporating basins ; a Wedgewood 
I pestle l|9il moitar ; some filtres, made 
bf half d sheet of blotting-paper, 
[folded io as to contain a |iint «if 
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Hquidj Riidi greased at the edges ; a 
hone knife, and an apparatus lor col- 
lecting and measuiiug aeriform diiids. 
The cheiiiical substances or reagents 
required for oeiiariiting the constitu- 
ent part*^ of tlie soil, have, for the 
most part, been iiientioned before: 
thev are muriatic acid f spirit of salt), 
sulphuric acid, pure volatile alkali 
diosolved in water, solution of priis- 
siate of potash and iron, Huc<-iiiate of 
ammonU, soap ley, or solution of 
potassa, solutions of earboiiate of am- 
monia, ol iiuiriaie of aiiuiionia, of 
neutral carbonate of potash, and ni- 
trate ot anuiioiiiae. f^oils, when eol- 
lected, il they cannot he ironie<liately 
examined, should be preset ved in 
phials quite Idled with them, and 
closed with ground glass stoppers. 
The quantity of sod most convenient 
fur a pel leet analysis, is from two to 
lour hundred grains. It should be 
collected in dry weather, and exposed 
to the atmosphere till it becomes dry 
to the touch. It is of importance that 
tlio speciAc gravity of a soil should be 
known, as it alToids aii iiidicatioii of 
the quantity of animal and vegetable 
matter it contains ; these substanees 
being always most abundant in the 
lighter soils. The other physical uiu- 
periies of sods should likewise be ex- 
aiidiied before the analysis is made, 
as they denote, to a citaiu extent, 
their composition, and serve aa guides 
In directing the experiineiits. Thus, 
silicious soils are gerieialU rough to 
the touch, and scratch glass when 
lubbcd upon it ; ferrugiuous soils arc 
of a red or yellow colour ; and calca- 
reous soils are soft. 

1. S'lil.s, though as diy as they can 
be made by eontiniied exposure to air, 
in all cases still contain a eoiisidcr- 
able quantity of water, which adheres 
with great obstiiiaey to the earths and 
auimal and vegetable matter, and can 
oply b(> driven olf Iroiii them by a con- 
siderable degree of heat. The first 
process ot analysis is, to free the| 
given weight of soil from as much of 
this water as possible, without in 
other resjiects aliecting its composi- 
tion ; aud this may be done by hc.at- 
ing it for ten or twelve luinutea over 
an Argand lamp, in a basin of 
porcelain, to a temperature to 
Fahrenheit ; and if a thejimome- 
ter is not used, the proper degiree may 
be easily ascertained by keepiag a I 


piece of wood iii contact with the 
bottom of the dish ; as long as the 
colour of the wood remains unaltered, 
the heat is not too high ; but whea 
the wood begins to be charred, the 
process mu.«t he stopped. A small 
quantity of water will perhaps re- 
main ill the soil even alter this ope- 
ration, but it always alTords uselul 
comparative results ; aud if a higher 
temperature were employed, the vege- 
table auimal iiiatier would undergo 
decoinpositiuii, and in coiiseqiienec 
the experiment be wholly unsatisfac- 
tory. The loss of weight in the pro- 
cess should be careliilly noted, uiid 
when in lour huudred grains of soil 
it reaches as high as 5U, the soil may 
be considered as in the gieatcst de- 
gree absorbent, and retentive of wa- 
tei, and will generally be found to 
contain much vegetable or animal 
matter, or a large proportion of alu- 
minous earth. When the loss is only 
from 20 to 10, the land may be consi- 
dered as only slightly absorbent and 
retentive, and silicious eaitli probably 
forms the greatest part ot it. 

2. None of the loose stones, gravel, 
or large vegetable fibies, should be 
divided from tlie pure soil till alter 
the water is drawn otf ; for these 
bodies are themselves oiten highly 
absorbent and retentive, niid in con- 
sequeuce iiitliiciicc the feitility of the 
land. The next process, however, 
after that of heating, should be their 
separation, which may be easily ac- 
complished by the sieve, after the soil 
lias been geiitlv bruised in a mortar. 
The weights ot the vegetable fibres 
or wood, aud of the gravel and stones, 
should be separately noted down, and 
the tmliiic of the lust ascertained ; 
if calcnrcoiis, tlicy will elTervesce with 
acids ; if silicious, they will be sutH- 
cicntly hard to soiatch glass; aud if 
of the common aluminous class of 
stones, they will be suit, easilv rut 
with a knitc, and incapable of etlor- 
vescing with acids. 

3. The greater nuinbcr of soils, be- 
sides gravel and stones, contain larger 
or smaller proportions of sand of dif- 
ferent degrees of tinencss ; and it is a 
necessary operation, the next in the 
process of analysis, to detach them 
from the parts in a state of more 
minute division, such as clay, loam, 
marie, vegetable and animal matter, 

, and tho maUer soluble la water. This 
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may lie effected in a way Hiifficlciitty . 
accurate, by boiling the soil in three • 
or lour times its weight ol water ; , 
ami when the texture of the s-oil is ‘ 
broken down, and the walei cool, by 
agitating the parts tugetbor, and tlien 
'•iiiletiiig them to vi-tc. In tins ease, 
the coal se sand w.ll generally sepa- 
rate ill a minute, and the tiiicr in two 
or three minuTes, v, Inl^l tlie highly 
dh idl'd earthy, annnal, or vegeta li* 
matter, will leinain iii a state rt me- 
chanical su'i]ieri''ion lor a iiineh longer 
time; so that byiniuirig the water 
liomthe I oilnm ol the lOf^el, alter 
one, two, Ol tliiee mii'ines, Ihe •‘«ind 
will he i-iun-ijialh ‘■eji.ii .ited troin Ihe 
ollitr ■‘Uh'iaiiee- .w hu li, wtli the wa- 
tei ennlainii.g liuni. iiiii>t le pouicd 
into a ‘litre, and .ill' i the water has 
]iasM‘d thimigli, eoUecte !, Hncd, and 
wn^heil. 'i'he sand must likiwisu be 
woi^ihed, and the ii'speetiie (iii'iiiti- 
tie 9 ~ noted down. 'I'he w tier ol lixi- 
vi.ition must he pieserved, .is it wil! 
be f(»nnd to runlain the s-.line and 
snlulde animal oi v<'getalih: matters 
il (111) CM'^t in the si ij. 

1 , Itv the pKicC's ot wasliing and 
1 'dtiatum, the mmI is sepaie.ted into 
two pnitiou', the most nnportai.' o( 
W'hii'h is geiiciallv the inu Iv di\ ided 
iiMttei. A mmiite .luahsis ol the 
Mind IS s.ddoin or never i eeess.ar), 
and ns naluie m.iy he detected in the 
sanic inanner as tnat ol the stones <>r 
gi.nel. If I alwayti oilher siliceous 
s.iiid 1 r calcai coils saud,(ii a iinvture 
ol holli. If it consist w’liollv of cai- 
I onate of iinie, it will be i.tpally tu- 
liilde in niiiiiatic acid, with elleives- 
eeiict : but if it consist partly of this 
MuliMt.ime, :iiid paitly ol siliceous 
inatler, the respediie quantities may 
lie asccri. lined by weighing the icsi- 
duuin .til r the aeliou ol tie acid, 
wliu'li must he apilied till the mix- 
ture has aeqnired a sour ta'te, and 
has ceased to elleivesee. 'I’his resi- 
dLiiim is t e siliceous ptiri : it must be 
wasbe<], dried, and In .ited stiuiigly in 
a cn.clblc ; the dillerencc between 
the weight of it and tlie weirht ol 
the whole, mdientcs the propurtioii oi 
cuicareor.s «and. 

5. 'riie Imely divided aiatter of the 
soil is usually sery eompound in its 
it fiometiiiies eontaiiis all the 
four primitive earths of t-oils, as w'ell 
as ammal and vegelable matter; and 
to ae^eitain the propoftions of these 
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witli tolerable accuracy is the most 
difficult part of the subject. The first 
process To be performed in Ibis part 
ol the analysis, is the exposure ot the 
line iiintter ol the «nil to the action of 
niunatic acid. Tin- buhstance should 
be poured upon the earthy maltcr in 
.111 ovapiirating basin, in a quantity 
equal to Iw'iee tlie neieht of the 
eaiihv matter ; but diluted with 
doulile its Nolurre of ivalci. 'I'lic 
nuxtiiie should he nilcn stir, ed, and 
suileted lo remain for an Imiir, or an 
hour and a Inilf, helore it is e\a- 
inin" 1. II any laihocate of lime or 
ol iii.ignc' la In the soil, lliey 
w'lll h.i\c lici r di-si ived in this lime 
bv the aeiil, wiinh souietiO'Cs lakes 
up likewise a liltli. oxiile nl non ; but 
\ci^ solduiii iii.x alumiiiii. 'i'lie tiuid 
should b,‘ pasxf>ii thiough a liltrc ; 
the solnl iii.nter culleded, w'ashed 
witlii.iin water, dried at a moderate 
hi at. and weighed. Its loss will de- 
note th:j qumiLity ot sidid matter 
t.iken up. 'Ihe wmliings must be 
added to tlie solution, uliieh if not 
soui to the taste, iiiiist be made so 
l»v tlie addition ni iresli and, when a 
little soluuoii ol iius^mte ol po- 
ta-sa and iron must be mixed with 
the whole. It a bine precipitate 
occurs, it denotes the presence of 
oxide ot iion, and the soliit'Oii of the 
piussi.ite must be diopped iii till no 
laither ellnd is produced. 'Po as- 
eeitain its quantity, it must be rol- 
lieTed ill the sjmie manner as other 
solid ]‘renpilates, and healed red ; 
the icsu.t is oxide of iron, xvhieh 
may be mixed Willi a little oxide of 
iiiHiigaiiesmii. Into the fluid Ireed 
Iroin oxide of iron, a solution of 
iieittrnllrecLe ■ihonnte of polacli must 
be poured till all eflorvesceiice eoa“ei 
in It, and till its t.iste and smell indi- 
cate a eoiisidcrab'e excess oi alkaline 
salt. The pieci| itate tliat lulls down 
is carbonate ut lime ; it must be col- 
lected on tJie liltre, ami dried at a 
heat below that of redness, TIumc- 
iiiaiTiing fluid must be , boiled for a 
quarter of an hour, when the mag- 
nesia, if any exist, will be ifrecipitated 
Iroiii ii,eoinbii.cd with eaiboinc acid, 
and its quantity is to be aseei tamed 
in the same iiiainier as tiiat ol the 
eai Donate ut lime. 11 any minute 
pioportion oi alumina should, iroin 
peculiar circumstances, be di.s»olrc(l 
by the acid, it will be found in the 
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precipitate with the carboiinte of 
lime, and it may bp bciiarated from it 
by bulling it for a low minutes with 
soap lyCj suffioipiit to cover the solid 
niatter ; ttiis substance dissolves alii- 
jiiina, nitbout arUii;t upon caiboiiate 
of limp. Shnuiri the finely divided 
soil l>o suflu'ieritl) ralrareona to eifer- 
vesee NPi-y vtroiiKly with acids, a very 
sitnple method may be a<lo]ited fur 
aseeituiiiine the quantity of carbonate 
ol lime, and one snfticieiitly aceuratp 
in all common cases. Carbonate of 
lime, in all its states, eontains a de- 
teruiiiisite proportion ot caihonie arid, 
t. e. nearly 'W per cent., so (hat when 
tlie quautiry of this elastic tluid, ijivcn 
ojnt by any soil during the solution of 
its calcareous matter in an aeid is 
known, either in wpi/rht or measure, 
tlie quaiility of carhonate ut l iucinay 
be Ciu>ily discovered. When the pro- 
cess by iliniiiiiitioii of wpif^ht is em- 
ployed, two paits of the acid, and one 
part ut the matter of the soil, must be 
weighed in two separate bottles, and 
very slowly mixed together till the 
pffei vcsceiice ceases; the diireieiiee 
between their weight before and alter 
the experiment, denotes tlio qiiuntity 
of rarbonic acid lost : lor every four 
grains and a quarter of w'hich, ten 
grains of carbonate ut liiiic must be 
estimated. 

C. After the calcareous paits of the 
soil lias been acted upon by irinriatir 
acid, the next proeiNs is to ascertain 
the quantity of finely divided insidii- 
ble animal anvl vegetable matter that 
it contains. This may he done with 
svthcient piccision, by strongly ignit- 
ing it ill a crucible over a common 
fire till no blacknc.>s remains in the 
mass. Tt should be often stirred with 
a metallic rod, so as to expose new 
surfaces continually to the air; the 
loss of weight that it undergoes de- 
notes the quantity of the substance 
that it contains destructible by lire 
and air. It is not possible, without 
very rcilned and difficult expoiiiuents, 
to ascertain whether this substance 
is wholly animal or vegetable matter, 
or a mixture oi both. VVhen the smell 
omitted during the incineration is 
similar to that of burnt leathers, it is 
aceitain indication of some substance 
either atiinia', or analogous to animat 
matter ; and a copious blue flame at 
the time of ignition, almost always 
denotes a considerable proportion of 
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vegetable matter. In eases when it is 
necessary that the experiment should 
be very quickly performed, the de« 
struction of the decomposable sub- 
stances may be assisted by tho agency 
of nitrate of ammoniac, which at the 
tunc of ignition may be thiown gra- 
dually upon the heated mass in the 
quantity of twenty grains for every 
liuiidred of residual soil. It accele- 
rates the dissipation of the animal 
and vegetable matter, which it causes 
to be conveited Into clastic fluids ; 
and it is itself at the same time dc- 
ronipoeed and lost. 

T. The siibstaiices remaining after 
the destruction of the vegetable and 
animal matter, are geiiel'ally minute 
paitirles ol earlliy matter, cuiitaiiiiiig 
u^^uaUy alumina and silica, with cuni- 
1‘iiied oxide of iron, or of itianga- 

iiesiiin. 

To separate theve fiom each other, 
the solid matter should be boiled for 
two or three hours with sulphuric 
acid, diluted with four times its 
weight ol water ; the quantity of the 
n<Md should be regulated by the t|uan- 
tity of solid residuum to be acted on, 
allowing for cveiy hundred grains, 
two drachmi!, or one hundred and 
tw'cnty giains of acid. Thu substance 
remaining after the action of the acid 
may he considered as siliceoi.s; and 
it must he separated and its weight 
ascertained, after w'ashing and diyiiig 
ill the usual inaniuT, The iiliimiiia 
and the oxide of iron and niaiigane- 
sum (if any exist) are all dissolved 
hy the sulphuric aeid ; the> may he 
separated by succinate of ammonia, 
added to excess; which throws down 
the oxide of iron, and by soap lye, 
wliieb will dissolve the ulumina, but 
not the oxide of manganesuin ; the , 
weights of the oxides ascertained ' 
alter they have been heated t<i redness 
will denote their quantities. Should 
any magnesia and lime have esenped 
solution in the muriatic arid, they 
will be found in the siilphoric arid; 
this, however, is rarely thu ca>e ; but 
the process for detecting them, and 
asccitainiiig their quantities, is the 
same in both instances. The iiiethod 
of analysis by sulphuric acid is sufli- 
ricntly usual expeii- 
meiits ; but if very groat accuracy he 
an obiect. dry carbonate of potassa 
must be employed as the agent, and 
the residuum of the incineration (6) 
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nii^t bo hoatoA red for half an hour, 
with four times its weight of this 
substance, in a criiriblc of silver, or 
of wall baked porcelain. The mass 
obtained must be di's-iolved in nui- 
riatio arid, and the solution evaeo- 
rated till it is nearly solid ; distilled 
water mipt then be added, by whieli 
the ovide of iron and all the earths, 
except silira, will be dissolved in 
eombiiiatioii as muriates. Tlie silira, 
alter the usual process of Hxii^atioii, 
must be heated red ; the other suh- 
staiiros may lie sep.ir.ited in the same 
manner as lioin the innruitie and 
sulphiirie solutions. This prmw^s ih 
the one usually ein|doved by ehernieal 
p|jiloso,i)ir>is tor the aiiah sis of stones. 

H. h any saline matter, or soluble 
Topret.ihle nr animal ni.iltei is s,ns- 
peoteil ill the sod, it will he found in 
the water of iixi\iatioii ii»ed lor sepa- 
rating the sand. 

This water mii*t he evaporate.) to 
dryness In a pi.iper d’-h, at a heat 
below its hojlinsf point It the solid 
matter ohtiiined is oi a brown eolinir 
and iiillanimahle, it may be ro>uider'Ml 
as ]»arUy vegetable uxtiact. If Its 
smell, when exposed to heat, he like 
that oi hill lit foalhers, it couraiiis 
animal or alhiiMitiniis matter; it ic 
be whit <ry'>ta11ine, and not dtslrue- 
tiblo hv heat, It may he considered a- 
pniieipally saline nutter; the natiiie 
ot ivliieh mnv he known by the tests 
(lesei'ihed, |>. 1(11. 

11. Should sulphate or phosphate of 
lime he siispeeted in the entire soil. 
Hie d.^teeMon ol them re«)iiires a par- 
tieiilnr process upon it. A given 
weight ol it, for Instanee, four hun- 
dred gr.iiiis, must he liejited red lor 
half an hour in a enieihle, inix"d 
with one-third ot powdered ehareoal. 
'The mixture must be boiled for a 
quarloi of an hour, in a half pint ot 
water, and the tliiid eolleeted through 
the till re, and exposed lor some days 
to the atmosphere In an open vessel, 
if any notable ijiiniititv of sulphate 
of liiu' (tfvpsiim) existed lii the soil, a 
white precipitate will giadually lorm 
In the fluid, and the M'eight of 'it will 
indicate Hie proportion. Phosphate 
of dime (if any exist) may be sepa- 
rated from the soil after the process 
lor gypsum. Muriatic acid mii-t be 
digested upon the soil, in quantity 
more than siiflloicnt to saturate the 
soluble eoilhs ; the solution must be 
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evaporated, and water poured iipoh 
the solid matter. This fluid will 
dissolve the roinponnds of earths 
with the iniirintic and, and leave the 
phosphate of Hiiic untouched. 

10. When the examination of a soil 
is completed, the piodiiets should he 
numerically ana-ged, and their 
quantities added together, and it they 
nearly equal the oviirinal quantitv of 
sod, the analysis mav he cimsnlered 
us aeeui.ite. It must, houexei, he 
noticed, that when plinspliale nr sul- 
phate ,if ImiP are discovered hv the 
ludep'tideiil. process jn^t described. 
(i)), a correction must he made for 
the genernl process, hv suhtr.ietiiig a 
Slim e<|ual to then v\ei!r!it linrn the 
qu*:ntit\ of carl.niiate of lime, ob- 
tained hv prc‘ei|d‘.itiou from the niu- 
riatie acid. 

In arr.inging the piodurt«, the form 
shoiiM lie in the order of the expeii- 
meiits by whiidi the\ were proem ed. 
Thus, sii II. Daw o'ltaineil from dOO 
giaiiis of a good Mlieenns samlv soil 
Irtun ,a hop garden neui TuiibiiJge, 
IviM.t — 
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Df water of absorption 

. 

19 

l)f loose stiiucs and grave! > 

53 

p’ iiieipallv Siliceous 

f 

<)1 undecoinpouinled vegetalde/ 

1 hhres f 

14 

Of line siiioooim ..and - 

. 

1»12 

Uf nrnatelr divided inatter 

sepa- 


rated liv ,'igir.atioii and hltration, 


auu i‘ousi<stiug of — 
fhiihonateol li.ne 

19 


(hirhonate of macnesia 
-’Vlaft.'r destructible hvl 

3 


heat, principally \egc-V 
t.ihle 3 

15 


Silica - . - 

21 


Alumina • - . - 
Oxide of iron - . - 
Soluble matter, princi- 1 

i:i 

5 


pally eiunmoii sa.t and > 
vegetable extract N 

.1 


Gypsmni - - - - 

2 



— 

81 


Amount of all tho products - .1711 

JsOHS - - - - - 21 

The loss in this analysis is not more 
than usually oeeurs, and it depends 
upon the impossibility of cidlecting 
the whole quantities of the different 
precipitates; and upon the presenen 
of more moisture than is accounted 
for in the water of absorptlodj and 
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tvhich is lost in tho diiloront prncossrs. 
When the expcriinciitfr is hreotm* 
acquainted with the use of the diife- 
rents, the propertieH of the reapenls, 
and the relations l)rtween the external 
and elieniioal iinalities ot soils, ho 
will seldom find it necessary to per- 
form, in any one ease, all the pro- 
eoKses tliat have been denTihed. 
M'hen his soil, lor instaiioc, eontsiiiis 
no notable proportion ol caK-arcous 
matter, the aetion of the niuiiatic 
arid (7) may he omitted. In exa- 
ininiiii; peat soils, he will piincipally 
have to attend to the operation by fire 
and air (8); and in the analysis ot 
ehnlks and loams, he will olteii lie 
able to omit the exporiinont hy sulplni- 
rie arid (9). A ^ood turnip sod troin 
llolkhtiin, Norlolk, afforded me eiifht 
]i:irts nut ol nine siliceous sand ; and 
the finely divided matter consisted — 

Of rarhuiialc of lime • t)3 

— Kilim - - - 15 

— alumina - - - 11 

— oxide ol iron - 3 

SOLDERS, and SOLDERING. 

Solders consist meicly of simple oi 
mixed metals, 1>> which alone inetnl- 
lie bodies can be liinily niiitod with 
each other. In this respect it is a 
Iteneral rule, that the solder should 
always be easier of iu«ion than the 
metal intended to he soldered hy it ; 
next to this, care must also lie taken, 
that the solder he. ns tar ii*^ is possible, 
ot the same eolour with the metal 
that is lobe soldeied. Foi the siiiipie 
soldeis, each el the metals may be 
used nerording to thcnntuie oi that 
which is to he soldeied. For fine 
steel, coppei, and brass worki gold 
and silver iniiy he employed, la the 
laige nay, howcA'cr, iron is soldered 
with (oppei, and copper and brass 
with tin. The most usual soldois are 
the compound, ^\llicll areilislinguishod 
into two principal ehis^ics, viz. haul 
and suit Hulders. The hard boldeis 
aie ductile, will hear haniiiiering, and 
are eoimnonly prcpaied of the same 
metal with that winch is to he sol- 
dered, with the addition of some 
other, by which a greater degiec ol 
fusiliilijy is olitaini'd, though the ad- 
dition is not always required to be 
itself easier of fusion. Under th.s 
head comes the hard solder for gold, 
which is prepared fiom gold and 
gilver, or gold and copper, or gold, 
fiilvcr and copper. The bgrd solder 


for silver is prepared from equal parts 
ot siher and brass, but made easier 
ot tusioii by the admixture of a 
sixteenth part of zinc. The hard sol- 
der lor brass is ohtiiiiied Iroin brass 
mixed with a sixth, or nil eighth, or 
even one hall of znic, which may .also 
be used lor the hiiril solder ot copper. 
It is sold in the shops in a granu- 
lated lorin, under the name ol spelter- 
siilder. The soft soldeis melt ea'<iiy. 
hut At p'irtly brittle, ami therelore 
cannot be baiiiinered. Ol lliis kind 
are the fallowing mixtures : — ^tin and 
lead in equal parts ; of still ea'^ier 
iusion is that consisting of bismuth, 
tin and load, equal paits : 1 or 2 
piarU of bismuth ot tin and lead, 
each I part. In the operation of sol- 
dering, the snria<‘es of the metal 
intended to be joiiicil must be made 
very clc.an, and applieil to each other. 
It is iimi.al to secure them hy a liga- 
ture ot iron wiie, or other similar 
contrivance. The soldi'r is lai«l u|)On 
the joint, together with sal aiiiiiioiiiuo 
or borax, nr common glass, aec udiiig 
to the degree oi heat intended. These 
additions defend the nieial Irum oxi 
dation. Glazieis use resin; and 
pitch iM ( unietiines employed. Tiii-loil 
applied between the joints of fine 
brass w'oik, fust welted with a stioiig 
solution of s il ammoniac, makes an 
excellent juncture, caie being taken 
to avoid too much beat. 

SOLIDS and SOldDITY. See 
Cafortn and Oyatalltzalion. 

SOLUTION. See SalU CVysfa/fi- 
sitftoH, and Attractwn. 

SOM MITE, iiepheline. 

SORUATE8, comptmndi of sorbir. 
or malic acid, with the saliliablo 
bases, 

SORBIC ACID, an aidd supposed 
To be found in the sorbus aucupaila 
or inoiintain abh. 'Jhc malic acid 
and SOI hie acid are considered to be 
the same. 

SOHY, sulphate of iron. 

SPAR (Fluor). See Fluor. 

SPA H PONDERO US. See Heavy 
Spar. 

SPARRY ANHYDRITE, or 
CIJBK-SPAR, a species of prismatic 
gypsum, roDsistine, accoiding to Kla- 
proth, of sulphuric acid 65, lime 
4175, muriate of soda 1. 

SPAliltY IRON, carbonate of 
iron, consisting, according to Kla- 
protb# of 36 carbonic acid, 67-6 oxide 



CHEMISTRY. 


«f iron, oxide of manganese 3*5, 
lime 1*‘25. 

SPKCIFIC GRAVITY, the rela- 
tivi* weiifht of equal portions of diffe- 
rent kinds of matter. For lluids and 
solids, the common '>tandard of rele- 
renee is ]>ure distilled water at fi2“ 
Fahrenheit, of which a riibic toot 
will Aveijfh 1000 ounce'*. The speeihe 
gravity of w'ater is called 1 , or 1000. 
TAJIliK OF IIIK Sl'KlIKIC GraVIIIKS 
OF Diffkrknt UuniEs.* 


Metats, 


Antimony, rnide 

4064 

• ■ — glass of 

4})ir» 

niulton 

6/02 

Arsenic, glasy ul, natural - 


• molten 

.5-763 

— native orpiineiit 

5*452 

Bismuth, niulten 

9H2:i 

native 

!l-«20 

oie of, in plumes - 

4-;f7i 

Brass, ca-«t, not hariiiiieted - 

h-3n6 

ditto, wiiC'drawn 

.S-.5I4 

cast, common 

7'‘<24 

Cohall, molten 

7-S12 

blue irlass of • 

2 til 

tJopper, not liainmeied 

7 -;ss 

the same wire-<lrawn 

h'S/H 

ore ot .-(dt coM|'ei, or 


iMtm il \eidia:iea.^e 

:3*:«7:' 

Col.l, j ni , <ii ‘it eaints. 


incite 1, blit tiol l|•ln'll’el ed 

19-2.5S 

the .same hammered 

10-362 

— Paiisiaii standard, 22 


carats, iiift haniinered 

I/-486 

the same hammered - 

17-550 

— ■ guinea of tieu. 11. - 

17*150 

guinea of Geo. III. - 

I7'ti2‘) 

Spanish gidd coin 

17-055 

Holland diieats 

10*352 

— — tiiiiket standard, 20 


CRr.its,nut liannnered 

l5*7tM) 

the •■lime hanimeiod- 

15*775 

Iron, ca**! . - , 

7-207 

* har, cither hardened 


or not - - - - 

7-788 

Steel, neither tempered nor 


hardened - . - 

7-833 

hardened, but not tem- 


pcied . - - - 

V 7-840 

tempered and hardened 

7-818 

ditto, not liaideiied - 

7'-S10 

Iron, ore prismatic 

7*3.51 

— ditto, specular 

5-218 

— — ditto, lenticular 

6*012 

Lead, molten 

n-352 

ore of, cubic 

7-587 

ditto, horned 

6*072 

— — ore of black lead 

6*745 

" 1 — • ditto, white lead * 

4*059 


496 


Lead, ore of, vitreous' 

6*5.5« 

ditto, red lead 

6*027 

ditto, satiirnite 

5*92.5 

Manganese, striated 

4-756 

metallic 

6-8.50 

iVlolyhdeiia ... 

4-738 

Alci eury, solid or congealed 

15-632 

1 fluent 

13.568 

1 natural oxide of - 

9-230 

1 piecipitatc per sc 

10-871 

ireeipitato, red - 

8-399 

brown einivabar - 

10-218 

red ciniiiihui* 

6-902 

Nnkel, molten 

7-S07 

ore of, called kiipfer- 


nickel of Saxe 

6-618 

kiipferiiickel of Bo- 


hemia - - - - 

6*607 

Platiiia, crude, in grains 

15*602 

piiriiicd, not ham- 


mered . - - - 

19*500 

piiiilied, hammered 

20-.337 

ditto, uirc -drawn - 

21 *042 

ditto, rolled 

22-0(|-9 

Silvei, viigin, 12 doniers. 


line, not hsuninered 

10 714 

ditto, hnnimeieil 

10-511 

Pali* stamlard 

10-1/5 

•^lulling ot (iei>. 11. - 

lO'OOO 

‘hiliiiig ol Geo. lU. - 

10-534 

Fieio'h coin 

10 408 

'Pin, pure •oini*h, melted. 


and not hill dened 

7*291 

the same tiardened 

7-299 

ol* Malacca, not har- 


dened - - . . 

7-296 

the same hardened 

7-307 

ore ol. red 

6-!«.5 

Ol e ot, black 

r.*!)01 

ore ol, white 

6*008 

'rnnir'*ten _ - - 

0*066 

I'raniiim - , - 

6*440 

Wollram - _ - 

7-119 

Zinc, molten . - . 

7-191 

Prreions Sloyies. 


Beryl, oi aqiia*iiiariiie, ori- 


eilt*al - - - - 

3.549 

ditto, occidentnl 

2*72:1 

Chiysolite, of the jewellers 

2*782 

— — — — ol JJiazil 

2-692 

Ci*\stal, pure rock of Mada- 


gascar - - - 

2-653 

of Brazil 

2-6.’i3 

Eiiiopeiin 

2-655 

rose-coloured 

2-6/0 

yellow 

2-654 

violet, or amcthy&t - 

2-654 

white amethyst 

2-651 

Cai-thngtfiiia'ii 

2-657 

black 

2-654 

; Diamond, white oriental 

3-521 
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Diamoml, rosc-colourcd, ovi- 


cntal . - - 


3*531 

orange, ditto 


;v5r)0 

gieeii, ditto 


3-.VJ4 

Idue, ditto 


3-:r25 

Itra^ilian 


3-141 

yellow 


:i*:0!) 

Eiiii'rald of Peru 


2775 

(Jaiiiet «il Itoheinia 


4-I8'J 

ofSyiia 


4(MM» 

dodoiaodrnl 


4-<M53 

\ ulcaiiie, 24 f.icoa 





4*1)00 

liyacintli, ronunoii ‘ 


3*687 

Jargon ol t.’eyloii 


4-no 

Quart'/, cvystaLli'/ed 


2'65ri 

in the mass 


2-<>47 

Ill-own ei'ystal1i'/cd 


2*617 

Ii agile 


2-640 

milky 


2-6:»2 

fat, or greasy - 


2-646 

lluby, 01 iental 


4-i>h3 

spinell 


3-760 

1, alias 


3-616 

Jtrazilian 


3-6;ii 

Sapphire, oriental 


3-994 

ditto, white 


3-991 

— - of Pll>S 


4-077 

— Jiruzilian 


3*131 

Spur, white spaikliiig 


2*595 

— rod, ditto 


2*138 

green, ditto 


2*704 

blue spaikling 


2-693 

green and white, ditto 

3-105 

transparent, ditto 


2-561 

adain.iiitine 


3-873 

Topaz, oriental • 


4-011 

pi-t-iohin, ditto 


4-061 

Eia/ilian 


3-.W6 

of Saxe 


3-561 

■ ■— white, ditto 


3-554 

vermilion 


4-25’0 

Si/tccoug Stones. 



Agate, oriental 


2-590 

onyx - 


2-638 

eloudy 


2-6-25 

sperkled - 


2-607 

veined 


2-667 

stained 


2-632 

Chalcedony, common - 


2*616 

tiansparciit 


2-661 

— veined 


2-606 

reddish 


2*6(15 

— — — — — Mueisti 


2*581 

onyx 


2-615 

Cornelian, pale 


2*630 

speckled 


2-612 

■■■ - ■ ■ ■ ■ veined 


2*623 

onyx - 


2623 

— ■ stalactite - 


.2*598 



2-613 


497 


Corundtiin 


3-000 

Pliiit, white 


2-594 

hlaek - - _ 


2 -. 18-2 

veined 


2-0 1 2 

ICgypti'in - 


*2-56o 

.lade, ivliite - . - 


2-950 

gU'OIl - - - 


2 966 

oliie - - - 


2 9s:i 

Jasper, clear green 


2-539 

hunvnish green 


2-681 

red - . - 


2-6'J] 

•bimvn 


2-6'»l 

yellow 


2-710 

violet 


2711 

eloiidv 


£-735 

^eille^L -• 


2 696 

— onyx - - - 


2-816 

red and yellow 


2-750 

blomly 


2-628 

Onyx ... - 


2-3/6 

Opal . - - - 


2 114 

Peail, virgin, oriental - 


2 68* 

Pebble, onvx 


2-(i6l 

ol Jlenncs 


2-651 

English 


2-609 

veiricMl 


2-612 

stained 


2-587 

Piasium - . - 


2'581 

Sardonyx, pure 


2-r)(« 

1. pale 


2-606 

speckled 


2-621 

veined • 



— onyx 


2-595 

— blackish 


2-628 

Schorl, black piisinatic hexaii- 

Ural - . - - 

- 

3-36 1 

octaedral - 

. 

3-226 

toniniuline of Cevloii 

3-054 

aiiliqne ha.-*altcs 


2 923 

Ill a/ilian emerald 


3156 

ciudloim 


3-286 

Slone, paving 


2-116 

cutler's 


2-111 

guild 

. 

2-13* 

rariffus Stones, Earths, 


Alabaster, oiieutul white 

. 

2-738 

ditto, bomi-transpa- 

rent - - - - 


2-762 

— yellow 


2-699 

stained brown 


2-741 

— — — veined 


2-691 

of Pi(‘dinoiit 


2-693 

of Alalia - 


2-699 

■ Spanish saline 


2*713 

of Valencia 


2*638 

of Malaga 


2*876 

Alumine - - - 


2*000 

Ambci , yellow transparent 


1*078 

Ambergris ... 


i»26 

Auiiaiithus, long . 


•909 


6Uurt - - • 2*313 
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A«Tjf9fos, ripe - . - S’S/S 

starry - - - 3-073 

JJaiytoi - . . - 4-200 

Ji.isalU'<« frnm Giant’s Causeway 2‘b61 
liitiiinen, ol Judea - - ’ 1*104 

Jlrifk 2-000 

Chalk, Spanish - - - 2/90 

roaiNe i3riai]i;on - 2-/27 

Giitish . - - 2-7.S4 

FIuoi s])ar - - - . 3*1 ko 

Cypsnni, «»j)aqnc - 2-l(i.S 

seini-trans)iaient - ♦ 2*306 

line ditIn - - 2"i74 

rliiinihdidal - - 2-311 

— — ditto, 10 fares - 2312 

• cnneifui in ei j stallizcd 2*30’ii 


C 1 . 1 -.S, ijiecii 


2*642 

uliite - - - 


2*h92 

Iioltle - - - 


2-73:i 

- — liCith civ'.tal 


3*1 S9 

liuid - ' - 


3*329 

Giainle, led Kgvptian - 


2-664 

ot Itaiheck - 


3-500 

J 1 one, V. lute razor 


2-876 

Inijdb iie|ihriticus 


2 894 

^ - la/,uli . - - 


3*,. 51 

— - liu'iiiatilos - 


4*36d 

— - cahuninaiia 


5*!f(M) 

— - .Indaiciis 


2*520 

— - rii.aiuiti 


2-270 

l/iine, pine - - - 


2*300 

Liiro-tone * 


3*179 

white flour - 


3*156 

— piecii - 


.3*182 

fll-iffiie-ia - - - 


2-300 

5lail)le, gteen Campanian 


2*7-<2 

led - - - 


2 72* 

white (’arrara 


2*717 

wiiite I’aiiun - 


2*b38 

I’yieiiean 


272b 

I.lsick Uiseayan 


2*695 

Itiocatclle 


2*650 

CH'-tili.iii 


2*700 



2710 

white Gieiiadan 


2705 

•' Sii'ijiiiaii 


2*6/8 

Jioimin violet - 


2755 

Al: icon 


2*708 

• \ inlet Italian 


2858 

Noiweriaii 


2-72S 

■ .‘•'ilnii.ui 


2*718 

jjriM'ii jiigyjitian 


2*668 

Sw I.S.S 


2*7U 

I'reiil'ii 


2*619 

Ulit-idrvii stone. * 


2 *;; 18 

Pent, liuid - 


1*3*29 

Pori'lerons Ppar - 


4*174 

Ih-rtc. am, Sevres 


2*146 

— ^ J.iinoaes 


2311 

Cliiiia 


2*38,1 

rorphyiy,ved 


2*705 


41M 


Porphyry, irrorn - - - f-.'^TO 

ieii, m.m T’anphiny i!-;*'.! 

-red. IroiJi ( oidova I 

ffieen, Irom rtiilo - L /iS 

Pyrytes, eoppery - - - I 'l. l 

leinifii’.iius ciil'ie - o-'-eo 

ditto loudd - - 4-i01 

ditto ol St. Dotniiijjo J Hi 

Serpentine, oi>.ii|iie,f!recn It. it tan ,.i0 

ditto, YciiiL'd lilai-k 

andoli^e - - - - 

ditto, red and M.n Ic 2'U27 

semi-transparent 

plained - - - - 2 

ditto, nitrous - 3-l(!0 

ditto, Irom Jlaupliiny i:'' 04 

Silev 2-ti!i0 

Slate, eom moil - - - 2 6/2 

lli‘W « - - - 2 h.'j l 

hlaek f^tone - - 2 l.'to 

Iresh polished - - 2-7f!G 

Stalaetite, transparent - 2‘.’j2i 

oiiatiiie - - 2- 17s 

Stone, puniiee - - - 91.^ 

prismatic basalt es - 2*722 

touch - - - 2'!li» 

Sibenaii hlne - - 2 9l;> 

erie dial ditto - - 2’/ 71 

eotnnion - - . 2'.‘'20 

IJiislol - - - 2':,U» 

Jjiirtord - - 2 019 

Portland - - 2 l9d 

ra? .... 1*1; 0 

loLlcii - - - 1-S).S1 

haid paving? - - 2-l'i0 

mill - - - . 2'/>00 

elicaid, fioni TJiarhet 2.‘kV 

ditto, Irom Cliichaiii - 2*2.4 

Notr.* JJiinie - ■ S'H/fJ 

St. Waur - - - 2 031 

St Cloud - - 2*2‘-l 

Stroiitian - - . 3*;().'» 

Sulphur, native - - - 2‘03J 

molten - - - l*U!il 

Tale, of iVluseovy - - 2*/!»2 

hlarkciayon - - 2*6>)!) 

ditto Geiman - - 2*246 

yellow ... 2*6 .j5 

hla. k - _ . 2*90(1 

white - - - 2*704 

Zircon - - . . -i .*;uo 

J.iquorSt Oils, 

Acid, sulphiiiic - . . l*hll 

ditto, hiffhly eonccntiated 2*i2.'> 

— iiitiic- - . - 1-271 

ditto, highly concentrated 1*590 

ninri.itic - - . 1 l.'i 

red acetous - . 1*025 

white acetous - - |*0i4 

— — di-tilled ditto - - i'jOlO 

— — lluone ... i-'eoo 
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Arid, acetic 


1*063 

Wine, Madeira 


•938 

ldio<<phonc 


1*558 j 

— Poit 

- 

•997 

loriuic 


-004 

Canary 

. 

1*033 

Aleoh(d, eomineicial - 


•8.37 

Jtejstns, ttumg and JInimul Sub- 

hi^dily rectified 


•820 

staners. 

$*e. 


— ” ■ ■ mixed ivitii water 



Aloes, socotriiio 


1*380 

l.'i-lStlis alcohol 


•853 

hepatic 


1*359 

14 lOltis ditto 


•867 

Assafa'tida 


1*328 

13-lOths ditto 


•882 

Bees’- wax, yellow 


*965 

l2-)(>ihs ditto 


•895 

white 


•969 

1 l-16tlis ditto 


•004 

Bone of an ox 


l-OrtR 

lU-16tlH ditto 


•920 

Butted 


•912 

9-16lhs ditto 


*932 

Cnleuliis, human 


I 700 

8-16tlis ditto 


•913 

ditto - 


1*210 

/-lOlbs ditto 


•£52 

ditto - 


1*431 

fi-16|lis ditto 


*960 

Camphor 


■L“^9 

5-I6tlH ditto 


-ji ;7 

Copal, opaque 


1*110 

4-11 tlis ditto 


973 

Madai^asrar 


1 0<50 

3-l<)l)is ditto 


•070 

Chinese - 


1*063 

l’-16rlis ditto 


*9-5 

Crnasanientiiiri, of 

tlic human 

1-Hith ditto 


*997 

blood 

- 

1*126 


Ammonia, li(]iud - - *8*17 llraifon^ Mood - - . ivOii 

IjI'ci, ji.'ili* - - 1*024 KUniii .... j-ojg 

Iiruvi'ii - - - ]-038 Fat, - - - - ■923 

Vy\ov - - - 1*018 .... •9:17 

Ifitlirr, a«l|ihuric - - - *;:{9 Fat, nintton ... *924 

nitric - - - ‘.OCM) — %cal - - - - ‘OSl 

iiiuii.iUc - - •7:<0 (I’nilianurn - - - - 1212 

— ; acetic - - *860 (tamlmcc - - - - 1*222 

Milk, woman - - - 1*020 Gum, ainmoniae - - - l*2ir7 

«(»W'’8 - , - 1*032 Aiabic - - . 1*452 

n‘s’s - - - 1*031 eiipho.bia - - - 1*124 

ewe’s - - - 1*041 seraphic - - - 1*201 

. 1*035 trn^aeaiith - - 1*316 

iii.iie’M - - - 1*034 bdellitiiu - - - 1*372 

eow'‘H flarilied - - 1*010 ••rainmnnv of Smyrna 1*^4 

Napl.tlia, Pfisiaii - - 753 ditta ot Aleppo - - 1*235 

• ditto ilistilled from coals Gunpowder, ''liaken - - •!132 

in J,oi:(loii ... *817 ji, loose heap *836 

Oil, (■‘o-eiilial of tiiipeiitiuc *8/0 solid - - I'/l.'J 

oI l ivender - *831 Honey - - - - 1*450 

— ol ilo\es . 1*036 Indii'o - - _ . -709 

ot ciiiiiiiinun - l'!»14 Ivifiy - - _ - 1*826 

ol olhes - - - *915 Juice of liquorice - - 1*722 

ot “we'd almonds - *917 of acacia - - - 1*515 

ol tiDieits - - - 910 Labdaniiin - - . 1*]8^ 

iiii-eed . - . 920 LaVd - - - , . *918 

ol w'alniits - - - *921 IMastic - - - 1*074 

of w’bale - - - 923 Myrrii ... - 1*360 

of li(‘mp‘>eeil - •• ’OifO Opium - - - 1*336 

• of pop) ics - - - *92l Phosphorus - - - 1*714 

lajiisecd . - - *919 Senii'i ot human Mood - 1 03o 

Spiiit of \vui4‘. S'*e Alcvihol. iSpermaceli - - - -913 

Turp«mtiii'‘, liquid - - *991 .Stornx - - - - 1*110 

l.'i iiie, Iiumaij > - - 1*011 Tallow - - - - '942 

\Vatei,i!iin - - - i*00<l Terra Japonica - - 1‘398 

distilled - - - I'OUO Wax, shoeiiiakei’s - - *897 

— sea (avernpe) - 1*026 IVoods. 

— nt l>elid Sea - - 1*210 Alder ... - 'gtio 

Wine, Burffundy - - •982 Appl'e-trro ... - 7«3 

-—Bordeaux - • •094 Asu, the trunk ... ttiS 

m 
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Ray-trer* - - - , *822 

JtiM'cfi - - - - *852 

llox, French - - *912 

~ Hutch - - - 1-328 

Itrazilian red ■ - l-O-'U 

C’-mutccliv \v<ii)d *913 

ri'ilar, wiM *596 

]*.ilp«'tine 613 

IiHian - 1 315 

Aiiicriraii« - - *561 

I'ltnMi ... - 726 

rncti.i-wnod - - - • rolo 

(Min ry-tict* - - - 7Iii 

Ci.ik - - . . -210 

('\ |irc«!«!, Spanisli - - -644 

Klmiix. Ariiniciin - - *331 

Ill•||.lll - - . 1*209 

El.li'r-lice - - - -695 

Klin, ti iiiilv of > *6/1 

Fii' nt-tiee - . -600 

I’ir, Ill-lie - - - -SriO 

Inii.ile - - - -498 

Hard . - - . -ooo 

Jii'min, Spanish - - -770 

.liimpn -lii'i* - - -556 

J^einoM-liee - - - 7(l3 

Iji'tniiin-vitie - - - 1*333 

liiij'lni-tree ... *601 

I.iiff-wooil - See Campoohy, 

;M.inIi«*Ii lice - - • *849 

Al.ilioijiiiiy ... l-06;i 

i'liil.l/ -750 

ftleillar . . , . -944 

iMiillieriy, Spanish - - *897 

(hik, heait ol, (iOyec*irs old 1*I7« 

iljyoak - - - *925 

(Mive-tree - - - - *927 

Or!ini;c-trcc - - - -705 

l’»*ai -tree - . - - -661 

I’nmejfraiiate-tree - - 1 354 

J’opl.ir - - *3.83 

while, Spanish - •529 

J Mum -r let* - - - - *785 

(ininee-lroe - - - 706 

Sassafras - - - -482 

‘Vine 1*327 

M'aliuit ... - -671 

Willow - - - - -585 

Yew, Hutch ... 788 

Spanish - - - -897 

GaMUm 

Atmosjiheric air (being; - 1*0000 
Vapour of hyilriodic ether - 6*4749 

oil of turpentine 6*0139 

Ifylriotic acid gas - • 4*4430 

Fluo-sillcic acid gas <• - 3*5735 

Vapotir of Sulpliuret of carbon 2*6147 

sulphuric ether - 2*5860 

Chlorine - - - - 1^4700 

FUiO'boric gas ... 2*3709 

Yapoui* of luuriatie ether < 2*2190 

600 


Sulphurous acid gas - * 2*1920 

Cyanogen - - - - ]‘8064 

Vapour of absolute alcohol 1 6133 
Nitrous oxide ... 1*5204 

(^ai'lioiiic arid > 1*5196 

Aiiiriatir and ga*« - - 1*2174 

Sulphuretted liydiogeii - 1*1912 

Oxygen gas - - - 1*1030 

Nil rolls gas - - - 1 0.88 

Oleliant gas - - - 0*9784 

Arote, or nitrogen gas - 0*9691 

Oxide of cariioti - - 0*9569 

IJydio-cvanie vapour - - 0*9176 

Fho^phnretted hydrogen - 0*8700 

Steam ot water - - - 0*6235 

Atiinioiiiao.'il gas . . U‘5967 

Carliuretteil hydrogen - 0*5550 

Arheiiiatucl hydrogen - - 0*5290 

Hydrogen gas ... 0*0/32 


In this table the weights and spe 
oilic gi avitics of the principal gases 
are given, as they rorrespond to a 
state ol the barometer and thermo, 
meter which may be chosen for a me- 
dium. The specific gravity of any 
ouc gas to that of another, will not 
conlorm to exaetly the same latio, 
iiiidor different degrees of heat and 
other pressures ot the atmosphere ; 
beeause the various expansions by 
no means lollow the same law. Tlicse 
numbers being the weiglit of a cubic 
loot, or 172s eubic inches, of each of 
the bodies, in avoirdupois oiinees ; by 
proportion, tlie <iuantity in any other 
weiglit, Ol* tlie weight of any other 
quantity, may be readily known. 

For example. — Required the con- 
tents of an irregular block of mill- 
stone, which weighs Icwl., or 112 lb., 
or 1/92 ounces, Jlcic, as 8500 ; 1/92 
: ; 172B : 1228^- cubic inches the con- 
tents. 

Kx. 2. — To find the weight of a 
block of granite, wliose length is 63 
feet, and breadth and thioliiicss, each 
12 feet ; being the dlmeiisioiis of one 
of the stones of granite in the walls 
joflialbcc. Here, 63 X 12 X 12«9U72 
feet is the contents of tlie stone ; tlu-ro 
fore, a$ 1 : 90/2 : : 3500 oz. • 31/52001) 
ounces, or 885 tons, 18cwt. the weight 
of the stone. 

I To ascertain tlie purity of tin, 
&c., pewterers, and other dealers in 
tin, cast a bullet of pure tin, and 
another of the mixture of tin and 
lead, which they want to examine, in 
the same mould ; and the more the 
^bullet of the mixture exceedi the 
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Imllct of puro tin in xreight, tho more 
lead tliey i*iinrludi> it oontaiiH. 

KPKClJI.UAl. Mr. Kdwards affirms 
that diifv rent kinds nl eopper retjuire 
different dosoi^ oi tin to puuince tlie 
most iii'iieet wliiteiiess. It the dose 
of tin he too .sninlh which is the 
fault must easily remedied, tlio com- 
position will ho" \elhiwi*h; if it lie 
too great, llic ooiiiposition Avill be ol 
a grey-l>liie rolouv, and dull aifpc.ii- 
anee. lie easts the spenilum in sand, 
with the f.aee dowm, aids ; takes it 
out w'iiilc red-hot, and plaees it in 
hot wood asliesto cool ; witliout \i hieh 
preraution it would break in eoolimr. 
Mr. Little recommends the fnlhming 
proportions ; — pai ts of the he-l bar 
copper, 4 ,])aits of the l>rasa ot pin- 
wirc, 16J ot tin, and of arsenic. 
Silver he rejects, as it has an extra- 
ordinary effect of snffciMiig tlie rnetal ; 
and he loiind, that the compound was 
not susceptible of tlie liighost polish, 
unless ft was extremely Inittle. He 
£rst melts the brass, and adds to it 
about an equal weight ot tin. When 
this mixture is eohl, he puts it into 
the coppei. pieviously lused with 
black llnx, adds next the remainder 
of the till, and l.isfl\ the arvenie. 
This imxliire he graiiiilales, hv pour- 
ing into c«dd water, as (VI r. Edwards 
did, and fuses it a second time lor 
cattiiidf. 

SPKRMArETI, a whitish une- 
liioiis Hibstance, obtained ehieffy from 
the brains of a Avhale, called ph'yseler 
niarrucephalus. 

SPIIENE, an ore of Titanium. 

Leinuiaii earth,— 

which see. 

SPINEL, a sub speeies of eoiiuii- 
dum. Its cousli'^ueiits are, ulumiiia 
82‘47i magnesia cliruiiiic arid 
6‘iH. 

SPIRIT OF AIINDEHERUS, a 
solution of acetate of ammonia, made 
by adding concrete carbonate ot 
ammonia to distilled vinegar, till 
saturation take place. 

SPIRIT, PYRO- ACETIC, is a 
light volatile spirit, produced by ex- 
posing dry acetates to heat in uretoit. 
It is limpid and colourless. 

SPIIirr OF SAL AMMONIAC, 
water ot ammoni.'i. 

SPIRIT OF SALT, miiriatie acid. 

SPIRIT OF WINE, alcohol. 

Si'ODUMENE, a spar, cpiiHUtiog 


-SPO 

of silica 6i‘f, alumina 24*4, lime 3, 
puta-s 5, oxide of iion 2'2. 

SPONOE. A soil, light, veiy po- 
rous, and compi es^ilfle substance. 
re.xdily imbibing water, and distend- 
ing tlieiehy. Jt IS found adheiiiig to 
rocks, p.iiticiil:til> in tlie Meilitcr- 
rane.*iii Sea. about tho islands of the 
Archipelago. It was fonneily sup- 
posed to be a vegetable pi oduction, 
but IS noAv classed among the zoo- 
phyte# ; and analyzed, it yields the 
sanie principles witli animal sub- 
stances in geneial. 

SPONTAN EHUS COMRUSTION. 
Many Acgetalile siilistaiiees, higlily 
diied and heapeil togetlier, will he.at. 
seon h, and at last biasl into .i ilaiiie. 
Of these, the most remarkable is a 
imxtuic of the expressed oil of the 
fariiiaeeoiis seeds, as rape or liiibecd 
oil. witli almost any dry \egetablo 
tibre, such as hemp, cotton, matting. 
&r. and sfdl more so, il also united 
w'ith l.uiip-hlack, or any other car- 
boiiaeeoiis sulistanee. These mix- 
tures it kept loi a time iindixTuilied, 
ill close Iniiidles, and in a wann tein- 
peialiire, even in small quantities, 
will olten he<it, and liiini with a smo- 
thered liie for '■ome hour>. ; and it air 
be a imtted freeh, will then burst in- 
to flame. To this, nithuut doubt, 
may be attributed several aeeidental 
ennllagralions in storebouses, nnd 
idaecb where i|uantities ul these sub- 
stances are kept. Indeed this has 
been proved by many experiments. 
The most important oi these were 
made by Mr. Oeorge, and a commit- 
tee of tlie Royal Aeaiderny !it Peteis- 
huigh, in Hie year 1731, in conse- 
quence of the destiiieAion, by fire, of 
a fiigate in the haibour of Cronstadt, 
the conllagi.'ition ot a large hemp 
magazine, in the same place in tliu 
same yeai, and a slight liie on board 
another liigate, in the same port, in 
the following ye.ar. These .accidents 
led to a very strict examination oi the 
subject, by the Russi-.m govern menl ; 
when it came out. that at tlie lime of 
the seeurid accident, several paicels 
of matting tied with packthread, in 
which the soot of burnt flr-woud had 
been mixcil with oil for painting the 
ship, had been lying some time on 
the floor of the rabin, wheiiec the tiro 
broke out. In coiisoquence of this 
important disco\ci-y, loity pounds of 
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soot WCTO well sosikiMl in 
libout thirty-five poumls of luMiip oil 
vnrnHh, and the wIh'Ic was wrapped 
»ip in a mat, ami put jn a rlo<se cabin, 
in about sixteen hours, it was oh- 
eerved to ff'wv out a smoke, wbieh 
rapidly increased, and wben the door 
M’as opened, ami the air fieely ad- 
mitted, the whole h«r««tinfo a ilcme. 
Tliree pounds of fir-blacV weie mixed 
With five pounds tif lieinp-oil viriii^h, 
and the whole iiouud up in Ini^n, and 
shut up in a eliest. In sixleen houis. 
it oinilteri a \eiy nnnseons putiid 
smell and steiiiii ; ami fun l.oiirs af- 
teiwnid, it was aotii.ill'-' on fire, and 
iMti'i t to ashes. In another experi- 
ment, the Siune ecninenccs took 
place, hilt not till the end oi loil\- 
oiie hours after the mixture liad been 
made ; and in throe and many similar 
rxpeiinicnt®, they all succeeded l»eT- 
ter, and kirnlled’ sooner, in dl•^ , than 
in lainy ueatlier. Chimney soot used j 
instead ol lanip-I.Uick did not answei, 
m»r uas an> elfcct pi minted, u hen oil 
ol tiivpenlii'ie was substituted for the 
lUMiip 01 lapO'Oil. In (feiieial, il was 
found, that the comlmiatiou took 
place more readily with the coarsei 
and more unoTuoas lir>l)laek, than 
with the finer soils ; but the pitipoi- 
tioiH of the bl.aek to the ui! did not 
appear to be <d any I're.at unomciit. 
Soiiieliine*!, in wet weather, these 
mixtures only Iieeauic hot for some 
hiMiis, and then cooled again, without 
actually taking lire. In all these 
eases, the soot or Idack, was from 
Woo'l and not coal. The presence of 
lanip-bliick, or any other diy carbon- 
aceous matter, is not necessary how- 
ever; for, si)ontaneons lullanimation 
will take place in hemp or eotton, 
simply Hoaked in aiiv of tlione expres- 
«e<J oils, when in eunsiderable quan- 
tity, or under civciiinstiinecs f.ivnur- 
&blc to this process ; as in hot wea- 
ther, or when closely shut up. ,An 
accident of this sort happened at 
fiaiosbo rough, in Jjineolnshire, in 
July, 17l»4, with a bale of yarn of 
1201b.. aceidcntully soaked in rape 
oil ; which, after remaining in a 
wiireliuiise lor several 'lays, began to 
Binoke,to emit a most nauseous smell, 
and dually to burst out into a most 
violent ilanie. a siitiilar accident, 
with a small quantity of the saiuc 
laatcrials happened at Bombay. A 
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bottle of linseed oil Imd been left 
standing on a ebe*>t; this bad I'cen 
thrown down by .'iccidcnt in ilie 
night, the oil ran’ into a cIk*, 1 whicfi 
rnntaiiicd pome marte rott ni < InMi, 
and in tlie nioriiinaf tlu' ('hitliua- 
found «>ri)rchi!i', lint, ami i educe 1 
iicaily to tinder, tin* wiod of tin* 
chest aUo wr-.-* ehiiTcd on the i!!''rie. 
On siihi-cipunt tii.il, a pi **-.- oi t!i'* 
same elotli was soakcil ii »»■], sloitup 
in a hnx, and in i:n loiigci tirii» t.'ia i 
tine** hours, it was loim I scur. hing 
hot ; and on opening the cloth ir imist 
into fl.iine. Similar to tlii«, ii the 
spontaneous coinliiivtiiMi of wool, or 
woollen yai 11 , which has Of' nsioii.iMy 
ha)>peiied when huge quantities h.ive 
been kept heaped up in romns little 
ai-eil. and in hot weather. T!ie oil 
with which wind is dressed, wliioli is 
geneially rape-oil, appeals the chief 
agent in this eonihustion ICvon high 
diicii, oily, or farinaceous matter of 
aiiv kind, will alone take fire, when 
placed in c^Tl•un^^tanpe8 very biMinr- 
able to this process, llye ilonr roast- 
ed till hall i).Ti'ehed, and of the colour 
of eoffee, and wrapjied up in a linen 
cloth, has been found to heat violently 
and to destroy the cloth. Wheat Hour 
when heated in large quantities, and 
highly dried, has been known to take 
tire in hot weather, eaiiHitg accidents 
in granaries and bakers' shops. An 
aecident of this kind is related by 
fount Moiro/zo, iti the IVlcmoirs of 
the Turin Academy, to have liappened 
at a flour warehouse at Turin, een- 
tainirig about three liumlred sack- of 
flour. Ub''gaii by a violent explosion, 
oil a lamp being brougitt into the 
warehouse, and the wlioU* war soon 
aft T in 1*1 .lines. Charcoal alone aho 
has been known to fake fire in powd/T 
mills, when quantities of it in powlcr 
have been kept for some time closely 
parked. 

Another, and totally diiTereiit spe- 
cies of spontaneous conihuslion, is 
thatw'hich occurs during tlie oxygen- 
atioii or vUriolization of j-yrites, or 
sulphiirets of iron, coppeV, &c. A 
most curious, and, if not well authen- 
ticated, a scarcely credible sperios nf 
spontaneous inflauiuiation, is that in 
a few rare inbt.inees, known to occur 
in the liumafi body. It is not quite 
certain indeed, whether the liist in- 
fiamuiation l}»s been quite spuntai- 
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nroiw, or caused by the approach of a 
liffMteil siibctance ; but in these me- 
lauctiolv accUlmts, the body of the 
iiiirnrtiiiiatcsuirever bag been brought 
to a state of aucli iiigh combustibility, 
th.il the tiame once kindled, has gone 
on without other fuel, to the cntlr« 
flestnietioii of every part, (the bonca 
and extiemlties excepted) and as it 
appears, has i)een attended with ac- 
tual (lame, of a lambent faint light. 
This eiiaiigei s the more leinarkable, 
a« the human body, in all its usual 
states, both of liealth and disease, is 
scarcelv at all of itself eomhustilde, 
and cannot he reduced to aslics with- 
out the assistance ot a very large pile 
i»f f.iggots.oi other fuel ; as universal 
expi'iiciice, in the very ancient mode 
of st'i ulture, and the llistory of iiiar- 
tM'doins, ahumlanlly shews, (!ases 
of this human comhustion on record, 
liave occurred in diiTeient countries. 
Two of th'Uii, well authenticated, are 
recoidi'd in the l'lliln^(!^lhieal Tran- 
gacii uis, and occuried in lilitglaiid ; 
ami a few others in Italy, France, 
and elsewhere. In all hul one, the 
mihjcrta ol them have been temales 
rather ad\anced in life, of Indolent 
Jiahi's, and .ippaiciitly iniicli a tdieted 
to spiiituons liquors. The aceideiit 
li IS giMiorally been detected by the 
pcnetiating f<r'ti<l smell of burning 
and ‘.ooty lilms, wliich have sp’cad to 
agii'.'it di-tance; and the sufferers 
bnve, 111 eiery instance, been disuo- 
vred dead, and witli the body more 
III Icsi completely burnt uj>, leaving 
ill the liuriit, ]i;nts only, an mlv, 
crmnlily, sooty, and extremely fmtid, 
matter. Anoiher circiiinstaiice in 
wiiicli these cases all agree, is the 
eoni|i,iiati\c we.akiiesg of the heat 
jii'o luc.' I by this comliustion, notwith- 
•■t.in ling the a cry ctimplcte diaorgaii- 
ixatioii ol the body it'-elf, so tliat the 
liunitiirc yl the room, woodiMi ciiairs, 
itc, found within tlie roa.di of the 
binning body, Avere in many instances 
absoln'.ely unhurt, and in others only 
scorcliel ; tlic heat not liaAingbeen 
sMoiig enough to settlieni on fire. It 
is iinpossilile to give an adequate re.a- 
soii for till -I rcmaikaldc change » nor 
does it seem befoie the veiy time ol 
the accident to liavc produced any 
vci y sensible alteration in tin* appear 
aiicc ind tii.ictions of the hody, 
which is cei-tainly :i most astonishing 
circumstance. With regaid to the 
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effect which the use of ardent spiriti 
Is supposed to liaA'o in this case, it is 
impossible not to imagine that this 
cause may contribute l.irgely to such 
a change ; Imt the instances of this 
abuse of spiiits are so innumeraiile, 
and those of this snrpri-ing comhus- 
tion are so extremely rare, that A'ery 
little satisfaetioi) can ho obtained 
from this explanation. Hydrogen gas 
enters largely into all aiuinal, vege- 
table, :i^(l many miiiertl coinposiTimis. 
Hence, it is frequently set at liheety 
by fcrniciitation or sponfaiicniis de 
Composition in bogs iiiid marshes; 
Avlien liuin elceliieity, or some othci 
accidental cause, ii, is oU'm set mi 
lire. This plieimmciion inis liceii nb 
seiwed in almost all p.'irfs ol tho 
Avorld. In Persia it is eonA*er»ed into 
a pious frail 1 by the I'riestliood, avIk^, 
by means of holloAved reed <, convey 
the carhnrretted hyilrogeti gas into 
one of their feinplcs, Avliieh lias been 
punioselv Imilt upon ground aliound- 
iogin hitiimen, naphtha, .ind othei in- 
f1.immab1c substances. As the I’cr- 
siaiiH have alAvavs been worsbirpers 
of file, the impnsUion is ali.ipiiv one, 
for ill tills teinjile, they are continu- 
ally feasted wifli a Aiew of thole 
Deity. At JVfoulcou, near Northamp- 
ton, in the forenoon of September, 
lltir, 1810, a lire liroke out in an 
asli-spiniiey. Mi. Marsh, the pro- 
prietor immediately went to the sp«>t 
with some friends, and foutid the fire 
issuing IVoni the earth in many places, 
and in a short time it Avould liave 
eoinmunieated to a goise cover, hsui 
it not heen foi the timely assist anen 
of spA'cral persons Avlmm eiirioiity 
had brought to witness this extraor-- 
dinijy phenornenon. As there aams 
“OiAie lightning during the morning, it 
was imagined a lire-liall had bi'en tlio 
e.iiise, hut it was generally suppriM'd ' 
to be oecadoned by the exee-isiro 
dryness of tlie groimd, AVliich had 
been a hog, recently drained for 
planting ; and that the extreme heat 
oitlie siin had Cinised it to ignite. 

STAIj \(mTi5S. These arc found 
suspended from vaults, lieing formed 
by tlie oozing of water ebaiged with 
calearanus panic es, and gradually 
evaporating, leaving those pai tides 
bdiiiid. 

STAItril. Tl.is Is .aAvhite, Insi- 
pid, ciiiiihiisliiile siihstanct', insoluble 
in cold water, hut forming a jelly 
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with boiliflif Wiitef. It cxiata chiefly bincd wHh water diaaolve it. It ae* 
in the white and brittle parts of ve- paratei the oxides of several metala 
getablcs, particularly 'in tuberose Irom their solutions, and takes oxy- 
ruots.aiid the seeds of the gramineous gen from many of them. It is found 
plants. It may be extracted by pound- naturally combined with all tho iin- 
ing these parts, uml agitating them in mediate principles of vegetables, and 
cold water ; when the parenehyina, or may easily be united with most of 
librotit, pdvts, will first subside ; and them by ait. 

these being removed, a fine white HTAUROLITE. Prismatl'; garnet, 

powder, difl'nsed through tlio water, STEAM. Water converted by heat 

will gradually subside, winch is the into vapour. Steam is afipliod to the 
starch. Or the pounded or ^grated heating of houses, &<:. and the ebul- 
suhsttinoc, as the roots of arum, po- lition of liquids. To these it is well 
tatoex, acorns, or horse-chestiiuts, for adapted, as in its condensation, or 
instance, may be put into a hair-sie\c return to the liquid state, it gives out 
and the starch washed through with its superabundant, or latent, heat, to 
cold water, leaving the gru'^ser mat- surrounding bodies. The therinonio- 
ters liehind. I'aruiacoous seeds may ter iiuHrates no more heat in steam 
be giouiid and heated in a similar than in boiling W'atcr ; still its beat is 
iiiHiiiier. 0]1\ seeds icquire to have 800 degrees more ; but this poilion is 
the oil expicssed fiom them before latent in it, and is ncecssai-y to pre- 
iho laiina is exli acted. If starch be serve it in the gaseous state: conse- 
subjccted to distillation, it gives out qiiently, when it comes in contact 
walci impregnated with emp^reuma- with the cold air In a room, nr with a 
tic acetous acid, a little red or blown cold liquid in a vessel, it is itself con- 
oil, a great deal of carbonic acid, deiiscd, and they become w'arm by 
and carbn retted hydrogen gas. Its combination with the heat which it 
coal IS bulky, easily burned, and had imparted to them. This heat, 
leaves a very small quantity of pot- whilst it preserved the steam in the 
a«<li and phosphate of lime. It when gaseous form was latent, hut now it 
diQ'used ill water it be exposed to a becomes sensible.— Upon this princi* 
heat of 80 dog. F., or upwards, it will pic is founded the application of steam 
I'ei incut, and turn sour; hut much to the heating of houses, &e. Steam 
iiioiesoii It be not freed from the is .applied to this pnrpuso in many 
gluten, extract, and cnlouring-mat- manufactories in London, and in the 
ter. 'J'hus, in slurcli-niaking, the fa- piovinees. The system has so far 
I'liia ferments and becomes sour, but succeeded, and has been so variously 
the staich that docs not undergo fer- improved, that there are in London 
inciitatiuii, is rendered the more pure several candidates who submit for 
by this proces.«. Some water already public preference, dilfcreiit means 
soured is mixed with tliu flour and of generating and diiUising it. In 
water, which regulates the ferment- consequence, this method of creating 
Btiuii, and prevents the mixture from heat is much adopted. It is loiiiid, 
becuiniiig putrid ; and in tliis state it that all the looms of a large house 
is left about ten days in summer and may be kept at a tempciate, or at an 
lifteen in winter, before the scum is higher degicc of beat, niglit and day, 
'removed, and the w'aterpouicd olT. bv the steam generated from a boiler 
The starch is tiieii washed out from ot thirty or forty gallons, worked by 
the bran, and dried, first in the open one bushel of coals. In some manii- 
air, and finally In an oven. With factoiies, the steam is carried through 
boiling water starch forms a nearly iion pipes around tlie skiiting ot the 
transparent mucilage, emitting a pc- rooms ; it being ascertained, that one 
culiar smell, neither disagreeable nor foot surface ot stcam-pipe will wmim 
very powerful. Tins imieilage may two hundred euliic feet of air in a 
be dried, and will then bo semi-ti atis- room. In some houses, steam is con- 
parent, and much resembling gum. veyud w'ithin the apartment, into the 
all the products of W'hich it aflurds. hollow sides of a copper cylinder. 
When dissolved, it is much more which can have any ornamental figure 
easily digested and mitritious than given to it. Tliere is, in either plan, 
before it has undergone this opera- no dirt nor effluvia ; and no possildo 
tiou. Both acids and alkalis com- danger exists, because the boiler may 
504 . ' 
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l^e woilced in any oat>huil(fiiig. at a 
low pressure, rc^uldted by a valve. 
A spirit of competition has been ex- 
cited among the manufacturers of this 
apitnratus, for domestic use ; we shall 
coniine ourselves to a description ol 
the latest and innit approved con- 
slruction, and np] In-iitiun ut it, not 
only to the warmum oi houses, hut to 
many other dume'^tjc purposes. A 
steam apparatus has been recently 
erected at St. Pancrus worklumse, 
wlieru a boiler of sixty gallons heats 
a stone bath of tour Jundred gallons, 
sevei.il times in tiie course ot a day, 
for bathing sick persons, boiling lilaii- 
kots, beds, &e. Prom tlie same boiler, 
is also lioiled one eiglitv gallon copper 
for washing ; one eighty-live gallon 
ditto lor cooking, and one thirty-six 
gallon lor the same purpose ; all per- 
formc'd by one biisliel of coals per 
day. Similar work is done at St. 
Andrew's woikbouse.with three peeks 
ot f'oals per day. At (Mieltenhaiii, the 
late J\lr. 'I'liompson not only heated his 
baths with steam, but also the air of 
the dressing-iooms. At Air. Ram- 
shiiw's, Keltor-luno, a steam apparatus 
lias been intiodiired for copper-plate 
printing, which supersedes the use of 
twelve noxious chni coal lires. Steam 
has also heeii applied to tlie wanning 
ol iiot-lionses. In the application of 
steam to the hoiling ot liquids, as at 
M'^liilbiead's brewery, by means of a 
worm conveyed through the midst of 
the liquois.nvc or six hundred barrels 
of wort RIO boiled in halt the usual 
time, and two ciialdions of coals arc 
saved ill one day. tStcain has aUu 
been iiitrudiiced into ninny other 
breweries. No other copper is requi- 
site besides the steam boiler ; the 
wort and liquors lieing boiled in 
W'oudeii vats. It is likewise used for 
the purposes of distillation. The fol- 
lowing is a suiiiinary of the advan- 
tages which w'ill result from siibati- 
tiitiiig steam in place of culinary lires, 
for the heating of houses, &c. 1. 

Steam saves half the quantity, and 
three-fourths of the cost of co.als or 
other tucl. 2d. Steam can be made 
to create any degree of temperature 
required, .‘id. Steam diffuses heat 
equally throughout an apaitmentj 
every side and every part being at 
warm as every other side and part; 
and the people in a room are not (as 
with fires) froaca on one eidCf wbllBt 


they are scorched on the other. 4th. 
Steam, as diffused in metallic enclo- 
sures, cieatos neither dirt, dust, nor 
noxious odour, .'•th. Steam is free 
from the dangers which attend com- 
mon fires ; for no bouse can be set on 
tire iiy the heat of stciim ; and there i<i 
no haz.iid of the dreadful accidents 
which nri^ic from the clothes of females 
and rliildren taking lire. 6th. Steam 
warms not merely the room into which 
it is conveyed, but all the adjoin- 
ing roofhs : and If made to act in 
a cylinder at the bottom of a woll- 
staircase, or in the hall of a house, it < 
will increase the temperature of the 
whole house. 7th. Steam, by causing 
tlie lieatcd air to aseciul, promotes tint 
ventilation of a room, and the renewal 
of the air, by means ot an orifice and 
pipe in the upper part of that room. 
Htii. Steam renders chimneys an# 
firc-plarcs unnecessary, and will 
therefore diminish the expense of 
building houses. Oth. Steam will heat 
seveial small houses from a common 
boiler at a Joint expense. 10th. Steam 
w'lU warm the largest as well as the 
smallest apartments, and parts remote 
from the boiler, as highly as those 
near ; that is to say, it w'uuld warm the 
cathedral ot 8t. Paul’s, and every re- 
mote corner of it. as completely ns the 
smallest cabin, llth. Steam renders 
kitchens and fires unnecessary under 
the roof of a dwelling ; as it can he 
conveyed from any out-building to a 
cooking apparatus, 12tlr. It puts an 
end to the use and employment of the 
wretched climbing hoy. in a wont, 
the introduction of steam for gene- 
rating and diffusing heat, Is likely, not 
only to change the entire economy of 
our houses, but to promote comfort, 
health, cleanliness, and security, lic- 
yond all former anticipations of art or 
genius. 

stearins, a component part of 
fat. 

STEATITE, or SOAPSTONE. A 
subspecies ot rhomiioidal mica. Spe- 
eific gravity 2*4 to 2'6. Its constituents 
are silica 44, manganese 44, alumina 
2, iron 7’3i manganese I'.'i, chromium 
2. Humboldt informs us, that there 
are savages on the Oronooco, who re- 
eeive into the stomach large por- 
tions of potter’s clay, and there aro 
many savages who eat great quan- 
tities of steatite, but what nourishment 
it can afford them it is not easy to imaip 
Q* 
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gine, Klaproth has analysed the stea* 
tit(* of CnruwaU, of which he gives the 
following account: The steatites of 
Cornwall (talcum smeutes Linn.) oc- 
cur at the Cape Lizard, in serpuiitiiie 
mountains, which it cuts through in 
Hinall perpendicular or rake veins. 
The finest sort of it is white, with 
bluish or reddish spots, resembling 
marble. When fresh from the mine, 
it is so soft that, like soup, it may be 
abraded with the knife. It i<4,|ised in 
making porcelain. The working of 
these mines is carried on hy tlie hou.>tc 
of the porcelain manufacture at Wor- 
cester, which pays .£'20 atcrling for the 
ton ot 20 cwt., because the bringing it 
out to the day is extremely uncertain 
ami dangeroiis, tlic aeipeiitiiic rock 
In caking in so Ireqiicntly. Theie also 
^cenrs in these mines, another sort of 
It, less tine and having snots of irou- 
ochre, as well as a tUiru brown red 
variety mingled with green. Not far 
from tlienec, at Ruaii Minor, also in 
serpentine, there is iouml both a grey- 
>vhite and a light slate-blue S(»ap lock, 
or steatite, and aUo a whitish steatite 
crossed by calcareoii-i spar, which 
gives It. a smooth shining fracture. 

STUKL. A carbuict of iron. See 
Iron. To make cast steel put 20 
parts of pure iron, in small pieces into 
a crucible, with 6 paits of powdered 
rlinlk, and 6 parts of powdered Ilex- 
ainn crucible ware. Dispose the 
whole, so that after fusion the iron 
may be completely covered, to pre- 
vent the least contact with the air. 
Now give the criiciblo a gradual heat, 
and tlien expose it to a white heat. 
Ciencrally, an hour will bo sufflciciit 
to convert two pounds of Iron into 
exceedingly hard steel, capable of 
being forged ; an advantage not pos- 
/ossed by steel in the usual manner. 
Here the iron is formed into a carbu- 
ret by combination with the carbon of 
the chalk and crucible imwder. In the 
present age of Invention and improvo- 
inent iu the arts, none seems to pro- 
mise greater benefits to society than 
Messrs. Perkins, Fairman, and Heath's 
alderograuhia, or mode of engraving 
upon steel, and then transferring the 
same to steel or other metals. This 
invention deservedly demands, while It 
receives the admiration of every lover 
of the fine arts ; and at the same time 
*t presents the means of perpetuating 
whatever is beautiful in the art of en- 
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gTiivlng. and will probably produce a 
general refinement iu the public taste, 
by furnishing engravings of the must 
beautiful kind^, at t'.u same cost as 
those ol infcriiii* cxceiitioii. The ad- 
vantages to he derived form the use 
of this invention arc various ; hut that 
to which it li.is been applied almost 
excliisivclv, and with perfect siicccs'i, 
has been, to secure paper currency 
from torgory ; an object iiol belort* at- 
tained hy any other plan, hut ol the 
nr<>t importance as it respects national 
moiality, which cannot he niaiiilained 
except hy the alisciicc of ti'iiiptatiori 
to Clime. Jiaving been permitted to 
examine the '■idcmgraphic process, wo 

K roeecd to lay a concise account of It 
effire oiiv readers. Steel blocks, or 
plates of sufhcieiit size to receive the 
intended engraving, are solt»ned or 
decarbonated niioii the'T surfaces, 
and thereby rendered a better maU*- 
rial for rei‘eiving nil kinds of woik 
than even eoppei itsidf. After the in- 
tended work has been oxceiited iipon 
the hloek, it is then hardened with 
great care by a new process which 
prevents iii)iiry to the most delicate 
work. A eylinder of steel, previously 
softened, i t* then ]>laced in the traii-..- 
ten ing press, and rcpeatedlv pa^-sed 
over the engraved block, hy which the 
engraving is tiansloricd in reliel to 
the periphery ol the cylinder, the pn‘ss 
having a vi'hrating motion ecjualling 
that of the cylinder upon its axN, by 
which new sui fares are presented 
equalling the extent of ciigravinfr. 
This cylinder is then hardened, and is 
ready for iiideiitiug cither copper or 
steel nlates, which is dune by placing 
it in llic same press before dcscriheil, 
ana rppo.xtedly passing it over tlio 
copper or sfcel plates, tbeieby pro- 
ducing another engraving identically 
like that upon the original block ; and 
this may he repeated upon any re- 
quired number of plates, as the 
original engraving will remain to 
produce other cylinders if cvei re- 
quired ; and when transferred to steel 
^ates and hardened, these will also 
serve as additional matrices for the 
production of new cylinders. This in- 
vention promises to be of great advan- 
tage to some of our manufactures, 
particularly that of pottery, which 
may now be emhelllshed with beauti- 
ful ennavings, so as to place the suc- 
cessful competition of other nations at 
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m more distant period. It may also be 
applied with great advantage to calico 
printing, by producing entire new pat- 
terns upon tiie i^ylinders from which 
they arc printed, an object of great 
iiiipurtaiice to our munulactuiiiig in- 
terotits. These arc among its obvious 
applications ; but ns a means of ren- 
dering toigery impracticable, it claims 
the attenliou ol siateoinen and the 
gratitude of philaiithropiHts, wboshud 
der at the victims which arc now irn- 
inolated to the laws, by tlic lacility 
with wliich they may be violated. Very 
important experiments wen; made on 
a biiiall scale at tlic laboratory of the 
Koval Institution, f^uiidon, on alloying 
steel vvilli utlier niotals. and the result 
has been beneficial to society. Simi- 
lar alloys have lieeii mane for tlie pur- 
pose ormanulaeture, wbieh have been 
C(|iial, if not siiperioi, to those of the 
laboiatorv: the most valuable alloys 
aie loiiiicd of silver, platiiia. rhodium, 
iiidliini, and osmium, and pallidium ; 
all of which have been used in the 
large way, except the last. Only about 
J-ruHitb part of silver will comliihe with 
steel ; and when more is used, the sil- 
ver appears in the form of a metallic 
dew lining the top and sides of the 
ciucible. tilobules of silver are also 
forced out by conti action on cooling, 
find more by the hammer in forging. 
When the forged piece is examined 
by disserting it witli diluted sulphuric 
acid, thieads or fibres of silver aic 
seen mixed with the steel ; hut when 
the proportion is only jiVd neither 
dew, globules, nor fibres appear, the 
metal being ot a perfect chem'cal 
combination, and the silver could only 
be detected by a delicate chciujoal 
test. In an experiment wlicic eight 
pounds of steel were conihined with 
of silver, the metal produced was 
found to he harder than even Indian 
wootz, with no disposition whatever, 
either to crack under the haminor or 
in hardening: it is likely theiefore, 
that in cutlery, and in the manufac- 
ture of various tools, tiiat tiiis alloy 
will be much used. An alloy of steel 
and 7 ^ part of platinum was found 
not so hard as the preceding, but to 
possess considerably more toughness, 
and will tiicrefore probably hereafter 
be much employed where tenacity it 
much required. The expense of pla- 
tUiuw will not, in most cases, prevent 


its being used. Alloys trltb rhodiuoia 
with iridium and osmium, are found 
excellent ; but the rarity of theso 
metals, and of palladium, will not 
allow the hope of general utility. 
When pure iron is substituted for 
steel, the alloys are less subject to 
oxidation. It is suspected that thero 
arc other aubatanccs besides carbon, 
which give Iron the properties of steel. 

STRINUELITE, JUlue qiiaiu of 
Finland. 

STIllIUM. Antimony. 

STILIUTK. Pyramidal Zeolite. 

STILPNOSIDERATJS. A mineral 
of which the constituents are oxide of 
iron silica 2*2&, water 16, with a 
trace t»t manganese. 

STINK-STONE, or SWINE- 
STONE. A kind of limestone. 

STRAHLSrBIN. Aetinolite. ^ 

S'l'KATA. These consist of exten- 
ded parallel laycis of similar siib- 
stuncoa lying one above the utlier, of 
different 'depths or thieknesaes, and 
they ajipear to be results of deposits 
of the same substances in a state of 
solution, or of an action like that, of 
water, which tends to reduce all ina- 
tenals which arc its patients to a le- 
vel. This action of Water appears to 
be the reasonable cause of the torma- 
tion of most strata ; but there is a 
mechanical action and le-aetion be- 
tween substances of ditTercnt density 
and bulk, arising irnm their centripe- 
tal force, which coosiantly tends to 
cqualisee their separate levels. In 
the present visible creation, the upper 
stratum consistn of the fine mould of 
decayed vegetable and animal mat- 
ter, of thicknesses proportioned to the 
luxuriance of the site. Keneath tha 
upper stratum usually lie others, ovi- 
flently of inarino formation, created 
hy such an action as that of the sei^ 
Beneath this, Cuvier has distinguish- 
ed anotiier layer of animal and vege- 
table remains ; then a second series 
of marine strata ; beneath these a 
third vegetable stratum ; and again, a 
third of marine strata ; all so many 
effects of obvious, yet remote causes. 
Another cause not generally regard 
ed, tends also constantly to cre- 
ate the upper stratum : viz. the 
dust which falls from the atmos- 
phere, and deposits a scnrihle 
thickness in eveiy year. Whether 
this arises from storms, and the action 
of the atmosphere, which raisei tlw 
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dust that falls, or whetlier there may 
not be a constant aggregation of gas- 
eous atoms in the medium of space 
thioiigh whicli the earth mores, are 
questions rvtiich the ohservatiem of 
mail may never he able to determine ; 
but if the latter be the ease, and the 
supposition accords with many plieno- 
inena, then the hulk of the eailh may 
tie eoiisideicd us gradually incroHS- 
ing ; and hence the remain's of vege- 
tation and othei plieiioinena .tof the 
sill tare heing constant Iv found below 
the level of the sea. The ebief ele- 
ment coneerned in all these iorina- 
tioiiK and changes, is time. The cuiu- 
povitions of naturu often employ 
tlum-ands of ve.ns. 

yrRA'lA. OF Emulavd. 

Every soil of stratum ooiitaiii'i con- 
cretions, ill nodules oi layeis, peculiar 
to itself. For Instance, chalk con- 
tains black and glossv dint. Portland 
stone, and all other limestone strata, 
contain Hint vavNing in toluur. from 
ash-grey to a diill black. Clay, and 
ull the argillaceous strata contain 
sceptaria. Ami even sand has its 
irun-stone. piincipally In layois. Most 
ot all of the stone stiata are lamina- 
ted; the upper betls of wliicli are 
inueb tliiiiiiei and more easily to be 
jieiecived than those at a grcatei 
depth in the same stratum , the loiver 
bcfls generally haie the appea ranee of 
more solidity, us well as greatei 
thickness, but neveitlielesis they are 
in layers. Even lava, trap, 'load- 
stone, and similar volcanic ]irodiic- 
tions, aie said to have tliiity nodiiies 
Jn ahiiiidance, and sonictimes of great 
bciiuty, 'riie l)riti.-li strata are ar- 
ranged nearly in the following order ; 

1. Vegetable mould, a foot or tv/o 
ill thickness. 

2. Jtnek earth, a few feet in thick- 
ness, as in the brick-delds near Imii- 
don, and many other places, but by no 
means general. 

3. IJeds of shells, sand, and gravel, 
from five to thirty Icet in thicknc.ss. 
These arc exposed to view in the 
cliifg on the coast of Essex and Suf- 
folk. The shells and sand have been 
inoHtly washed off in Midillesex and 
Surrey ; hut the gravel, a lew feet in 
thickness, remains, and it Is used for 
making and repairing the roads. In 
Mine places it is a free sandy gravel, 
and in other places it is inixe'd with a 
ohettnut-coioured clay, The groutcr 


part of the materials tvliich compose 
this stratum have been formed in the 
places where wc now find them ; but 
such of them as consist of rounded 
pebbles have been fragments of older 
strata, broken and rolled to their pre- 
sent situation by the ocean. This 
stratum is known to extend over 
Middlesex and Essex, as well as the 
north side of Suircy, some parts of 
Kent, Hertfordshire, Huckiiighain- 
sliite, and Suffolk; it is also met 
with at Hartley row. on the road to 
ftasingstokc, at \Vcst-cowc«, on the 
north side of the Isle of Wight 
and many other places, but with iu * 
tcnuptnms and displ.accineiits, by be- 
ing oecasbuiallv washed away 
*1. London cla\. Immediately un- 
der the foicgoing formation is a clay 
stratum of from one or two hundred 
to nearly three hundred feet in thicko 
ness, iu colour at the top, and to 
the depth ot live or ten, and occasiun- 
ally to lifteen or twenty leet, is a 
chestnut. At that depth, the lis'^iircs 
of this stratum become ststined with 
sky blue ; and at thiityoi foity feet 
from the top, the W'liole substance of 
this rlay is ot a lead coloiii. The 
depth of colour inci eases with the 
depth of the stratum, to a much dai kcr 
I'lue, or even to veige on a dull black. 
The cheRtniit-colnured part of this clay 
is used by tlic biick-makurs. and that 
of a lead-colour hy lile-iiiakers. Hut 
the latter is cijually capable of being 
maiiuractui’cd into bricks at a red co- 
lour. Though this or any other rlay, 
oil being mixed witli chalk, and the 
mixture washed, will piuducc bricks, 
tiles, and other earthen ware, of a 
pale sulphur or cream colour. This 
blue rlay contains septaria, (balls of 
indurated clav, iioii, ami spar) iu 
ii(HliiIe.H and layeis, as well as oeea- 
sionally many cry-tals, resuinbling 
icicles, three or foiii inches in length, 
'riiese septaria balls, on being reduced 
by the hammer, then burned in a lime 
kiln, and ground, produce Parker's 
lioinaii cement, iu a state of powder, 
whicli requires only the addition of 
about lifty per ceiit.'of Rilicioiis sand, 
previously waslied till it is free from 
auluml, vegetable, and eaithy luattiT, 
and then to be properly watered, 
woiked, and used in a state of mor- 
tar, to make an excellent cement for 
wads of every kind ; or any sound 
wail, by being plastered over with it. 
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reoeivps a coat which becomes an ac- 
tual stone of the harder kindj much 
more so than Portland stone. This 
stratum of clay also contains, not far 
below the surface of it, the tusks of 
elephants, the bones of animals, and 
potrilied wood ; and it prevails ii-ar 
the siirfaec of tlie jrround thtoii«:h 
hliddlesex and Essex, tlie northern 
parts of Surrey, on tlie hills above 
ilvnley, in IJeikshirc, at Havtley-row, 
and the north side of the lisle of 
Wi^ht, in Hampshire, as well as in 
lluekirtghamshire and Kent, throiiirh 
Suifolk. Norfolk, and tarthcr nnrth- 
waid along the cast coast. Veiy 
little water is met with in this clay, 
and that is in every case ol a had 
qyality. When goorl spring water is 
not to he met with above this sod, it 
is not to be olitnincd without digging 
through it, as widl as tiivougii a sirn- 
tiiin of mat ine shells wliich lie under 
it, into the sandy subsoil. Every iii- 
tci slice of that sand is full of excel- 
lent water, and it iisnally rises in the 
well to a eoiisideiable height, even in 
many eases to overllow the surface. 
Hut all comirmnicatUm between the 
water in the well and the lead colour- 
ed clay (at the back of the steening) 
must be pi evented, or the water in the 
well will soon become impregnated 
with the bad qualities of the clav. 
Thoiigli tliat aptitude in this clay to 
spoil water, for social purposes, is in 
a great measure preA'Ciitcil, in such 
wells as have the water rise so much 
as to overflow in a full stream ; and 
tliat would geiieviilly be the rase in 
low «itu.itions, it the well-diggers 
were to couiplote their stocniiig to the 
stiatiini of shells, and then depend on 
boring one lai go augur liolc through 
the marine st fat tun, into the sau«l 
which lies under it. This formation 
of clay has been dug through in sink- 
ing wells at Clapiiam, Stockwell, 
Hfixton, Not wood, and other places 
on t!te north-east side of Surrey, as 
well as at iiiany places in Middlesex. 
The road dug through Uighgate-hill 
wa.t wholiv in this clay, and the works 
at tli.it place brought to light inanv 
petrifactions. Among the rest was a 
tree thirty or forty leet below the mir- 
f.ice, wliich evid«»ntly shewed that 
worms had eaten their way through it 
III every direction, and that the cavi- 
ties occasioned by them were nearly 


filled with mineral matter. An ele- 
phant’s tusk was found in this clay, 
not far below the surface of it, by the 
workmen employed in a brick-field at 
Kingslaiid, about a mile on the north 
eide of Shoreditch Church, liondoii. 
This tusk was lather thicker and 
more bent, but not longer than those 
of the living animals at this time. 

h. A stiatuni ol sliplls, pebbles, and 
sand. A iicd of shells, consisting of 
oysters and cockles, though mostly 
tlic! fiilnier, sometimes whole, but 
more frequently in (ragiiients. These 
shells are cemented together by the 
lead-coloured Loudon day. and the 
glutinous remains of lisli. They com- 
pose a layer of two or tliree feet in 
thickness. Under that there is ge- 
nerally eight or ten leet of a chestnut- 
culoi\rcd loam, containing a few sea 
sliells, reposing upon another bed W 
compact shells a foot or two. The 
whole of tiiis formation is about 
twelve or filteen feet in thickness. 
This bed of shells has been seen in 
many places, hut it is not supposed to 
e.xist universally 5 for instance, it doc» 
not appear in the tuts for fire-clay at 
Ewell, nor in those for tobaceo-pipe 
clay 111 Pin beck. Hut it is said to lie 
iiivar'ably found under the London 
clay, in sinking wells of considerable 
depth in Middlesex and Surrey. In 
the place of these shells at Ewell, 
whcie they were expected to basset, 
or lisc giadually to the niirf.iee, the 
fire-cl.iv IS found in two or three lay- 
ers of dilTerent quantities, rising fiom 
under the edge of the Limdoii clay. 
The uppermost of these beds is of a 
reddish nr ruddy colour, with blue 
veins. The next is a bed of eUy, 
about three feet tbiek, not mueli un- 
like fiiUers-earlli, and this rests upon 
sand of a similar blown colour. That 
is, the lowest bed ol this fire-clay lie* 
upon the upper lied of Hlackheath 
sand, beneath which may he seen the 
lower bed of white sand, and under 
that the chalk. These beds of clay 
and sand, mixed in various wavs and 
proportions, are inaiiiifaetured into 
tiles and bricks, for ovens, liirimces, 
and other fire-places, where n great 
degree of heat is to he withstood. 
The Nortlen clay is in a similar situ- 
ation to the hre-clay at Ewell. Tho 
pits are dug in a tract of barren 
land, and situated about one mila 
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north-west from Corfe Castle. A see - 1 
tion of one of the pits exhibits the 
fullowinff appearance 
Ixt, VogeUlile mould, a prat earth. 

producing licath - - I it. thick. 
Sd. M^hitc clay and saud, 
in patches - - - - 5 ft. thick. 

3d. Mand, Ktained uith 
iron, of a chcbtiiut co- 

hiur - 10 fr. thick. 

4th, Iron sand-stone - - 1 ft. thick, 
filh, Ash-eoloured clay, 

with patche.s of coal. * 

This colour may ho al- 
trihuled to tlie stain of 
Ihe cotil - - - - - 10 ft. thick. 
6th, ('ual, stained, in 
pall lies, with white 
clay. This < o.d is said 
to 1)0 untit lor domes- 
tie use, owing to its 

phureons hiuoll - - 3 ft. thick, 
rtb, Pipc-clav, while and 
coinp.'U't, in two hods, 
divi'led by a layer «f 
I'hocolate-coluurcd clay 
one toot lluck. The 
lower bed is ostconicd 
the he^t - - - - 17 ft. thick. 

The ver> best white clay in the only 
suit sent to nniikoC trom tliis place; 
a greatei ((uaiiiity ot it, with small 
stains of coal, »h well as the coal it- 
sell. are shovelled into the pits and 
wasted. 

hth, Handy elay of the same white co- 
lour as the best. It is neatly dry 
to three ieet drop, and below that 
the springs prevent any deeper 

•‘carcli 3 ft. thick. 

This elav is on the north side of a 
lutty chalk down, towards whitU it 
aoeends and teatheis out so as to 
I c lost, at one hundred yards or more 
fioin the skirt of the down. The 
coal which covers the clay obviously 
miginated from timber and other 
wood ; the specimens submitted to 
examination wcic found to contain 
9 portion of niundic and sulphur, — 
Jtlackheath sand lies under the fore- 
going bed ot marine •■helix. The 
upper part of this format ion consists 
of pebbles, ot the size of horse-beans, 
marbles, and 'walnuts; they are of 
many colours, and vary in depth irom 
a foot or two to ten, fifteen, or twenty 
feet They form the surface at filaek- 
heatli, Woolwich, and other places in 
Kfiuti a» well m oa Sthlrley-eominon, 


Addington-hills, and Troomhurst, in 
Surrey; and they are to be seen in 
many other places. The pebble > are 
nearly free irom earthy mixture, and, 
where they form the surface of the 
soil, it is extremely unproductive, 
/.uose sand lies immediately :uidcv 
them; it is of a lawn colour, and 
ten or tifteen leet in thiol* ness ; be- 
neath that it thirty or foity feet of 
sand, nearly white, which is dug in 
the pits, at Shirley, in Surrey, but 
onh to the depth of (lltecn feet, for 
the upe of masons, glass-eutters, and 
(lousehohl purposes ; it continues to 
a greater depth, but the lest of 
it is drow'iieil in water. At these 
pits the vegetalile mould and pebbles 
to be leiiuivcd irom olf the sand, is 
Iiaiely three leet thick. — Under Uon- 
dnii, and m the neighlionrhood of that 
city, as well a.s w'herever this ibi iim- 
tion happens to be in a low sitUHtioii, 
it is lull of water; luit whore it rises 
to tiie surface, it is diy sand. A 
fine section of it upon eh'alk may bo 
seen in a large pit at Upper (Jieen- 
wich, verv near Jilaekheatb, in Kent. 
It ntay also he seen to ie(>t upon 
chalk, on the *iouth side of Addington- 
hills, Crooiniuirst, and other jdnecs in 
Surrey. The sandy part of this for- 
mation lies betw'eeii tlie fii*e-clay and 
the eh.'ilk in the brick and tile liehls, 
on the side of the roads at the cast 
end of Kwell ; It is believed to lie 
under the pipe-clay of Turheck, but 
ill these pl.iccs the pehhlcs arc found 
to be missing. It also vises froir 
under the lead-coloured clay of Ten- 
don, and forms the surface across the 
iniddl? of the Isle of Wight, in o 
direction from east to west. It is 
found in the same position in Studland 
Bay, Pnrbeek, but it is not universally 
found upon chalk, as the places are 
veiy numerous in which different 
shades of chestnut-coloured clay ts 
tlie immediate covering of chalk. 
But wherever this fonnation exists, 
it lies upon chalk, and it rises to the 
surface, or bassets out on the London 
side of all the eltalk hillx. 

The excavation at Uigligate, fur 
the archway or tunnel, passed at so 
great a depth in the London clay as to 
cut through it. and break up the ma- 
rine bed which lies under the clay. 
In this marine bed were found many 
fossil oykteri, lobsters, sharks' teethi 
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mackerel, muscleB of ono incli In 
length, and ir.a.><ses of other perfect 
ehclls, onC'fdiirth of an inch in dia- 
meter. The two last sort of ahellH 
were in tsoino iii'-taiicca cemented to 
the dJiV'halls, called f-eptaria.— The 
l)ottnin of the excavation which failed 
under Honisey-lanc, is not many Icet 
j;bove the '‘trutiiin of ehalk. 

(i. ('/talk . — This torniation is the 
next older stratum, and that it is a 
luariiic bCMlliiient is proved by its eon- 
taiuiiig the shells of oysters, muscles, 
eockle", sharKb’ teeth, and upwards of 
iittv other fossils. Tlie state in which 
l!ie«.p fo-sils are found, prove (says 
iMr. Parkinson) « the matrix in which 
tiiey ai\'» iuihedded was formed by a 
Kra’diiul deposition from the surround- 
in/' fluid, wiiieh entoirihed tlicse ani- 
mals while living In their native beds." 
The stratum is now of various thick* 
n('««s'>s, up to eifi^ht or nine liundrcd 
feet : soon alter its formation, or 
belore it was fully compressed, it 
must have exceeded a thousand feet 
ill thiekiiess. It is porous, loose, and 
drv near the top, but at greater depths 
it is eompact. At two-tliirds or three- 
ioiirtlis of its depth is obtained hard 
chalk, tinted brown, which is broken 
and burnt into the substance called 
Dorkiiifr liuie, which has long been 
used in I/ondon, in the composition of 
inoitar for superior cement. The 
lower lieds oi chalk, like most other 
strata, increase in hardness in pro- 
portion to their greater depth, until 
it lieeonios stone. tVitliln a lew yards 
of the liottoin of tliis formation, there 
are one or more beds of it, so hard ns 
to ho nearly equal to the host Portland 
stone. Rut, as an excojitiou to the 
iisiial order of things, this hard etone, 
111 Mersthain quarry, lies on a bed 
oi sod onsy-working stone, culled (ire- 
btone. which is three or four yards In 
tliiokncBs. Tills stone is calcareous, 
and of a deep cream colour. It id 
dug and squared at Gattoii, Merstham 
and Godstone, at per cubical foot, for 
the London masons, who use it in lirc- 
plaeos. Tho softncs.s of this .stone, 
and the ease with which it can be 
worked, arc the iiisufllcieiit reasone 
whicli Induced masons to use it, in 
preference to the much harder and 
better parts of the quarry. The upper 
parts oi the chalk stratum, to aliout 
aix hundred feet in thickness^ contain 
Uyere and nodules of blnelc glossy 
bU 


dint ; and the lower beds of it, which 
are two or three hundred feet in 
tliickiicss, contain flint of an ash-grey 
colour. 

Strata are every where bounded by 
a ridge of chalk (except whore the sea- 
coast interferes), which slanting off, 
forms a large concave area in which 
they seem to have been deposited, 
and lienee the term chalk basin, of 
which the most northerly includes the 
metrupolis, and has been called the 
Londod basin, while the southern is 
leas properly termed the Isle ot Wight 
Imsin, since it includes only tho 
northern half of that island, which is 
traversed east and west by the edge 
of the basin. The boundary of the 
flrst of these basins nmy be stateil 
generally as a line running from the 
inner edge of the chalk, south o^ 
Flainborough Head, in YorkshlH^ 
nearly south, till it crosses tho Wash, 
then south-west to the upper part of 
the valley ot the river Kennet, near 
Hiingeriord, id Wiltshire, and thence 
tending south-east to the north of the 
Thames, and the north-west angle of 
the Isle of Thanct; in all these di- 
rectioiiB the bounding line is formed 
by the chalk hills ; on the east side 
the boundary is the coast of the Ger- 
man Ocean. The boundaries of the 
Isle of Wight basin mny he genenilly 
assigned by the following four points: 
—On the north, a few miles south of 
Winchester ; on tho south, a little 
north of Carisbrook, in tiic Isle of 
Wight ; oil the Hriglitnn ; cind 

on the w'CHt, Uoivh' It is every 
w'hcre circuiiHerihed by ehalk-hills, 
excepting whore broken into by the 
Channel between the Isle of Wight 
and the main land. Among the sub- 
stances found in these hasins, none 
are more remarkable than the strata 
of bluish or black clay, which, from* 
its forming the general substratum of 
London and its vicinity, is usually 
called London clay ; it occasionally 
includes calcareous and sillcious sand 
or sandstone ; and in other countries 
the corresponding stratum is nearly 
entirely a calcareous frcestoiu! ; such 
is tlie caleairo glossier, of which 
Paris is chiefly built This clay is 
with us remarkable for its horizontal 
layers of septaria, which are flattened 
masses of argillaceous limestone, tra- 
versed by veins of carbonate of lime, 
or tulpbato of baryta Ttio Loadoii' 



CHEMISTRY 


€lay hl^o affords specimens of blue 
pulverulent phosphate of iion, py- 
rites. arnbui'i fossil, resin, and selenite; 
tlie hardness of Ihe watei found in 
this stratum is ehietiy leferrilde to its 
containing; the last>inenti(me<l sub- 
Klaiice in solution. Tlie (line clay is 
also abundant in orsfanic lemaiiH ol 
crocoililcs, tin ties, vertehial and crus- 
tacenijs lisli, and testaceous ninlluscee 
in great nnmbor and beanlv, but dif- 
feiing, though olten veiy sHglitlj', 
from recent genera; yet extinct ge- 
nera, so eoimiinii in the older forma- 
tions, are raiv in this ; it is said, how- 
ever, that coinua aminonis and iie- 
leinnites have been found. Zoopliytcs 
aic liken it<e of very rare, occiuvencc. 
Among vegetalile remains there are 
found pieces of wooil in various 
ijtates. and otliera pertorated liy tere- 
UM'Cs. like those wiiich infest the West 
Indian seas In the Isle ol Shepey 
tiiere iiave Jieen found in tliese clay 
etialanu lefts than 700 varieties ot 
fiuitand ligneous sced-vesscls, very 
few of which agree with any known 
Tarieties at piesent in cxifttcrice : 
some seem to be species of eocoa- 
iiuts, and various spices. The greater 
]iart of the soil of Middlesex, Essex, 
and Snitoik, and coiisideiablc por- 
tions of llerkshiroj Surrey, and Kent, 
consist of London clay ; and in the 
Isle of Wight basin, it forms the 
whole coast from Worthing, in Sussex, 
to Christchurch, in Hampshire, and 
pxteinla fiom the latter place, inland 
by llingwood, Kuinsey, Farehaui, and 
passing a mile or two south of Chi- 
cliester to Worthing. The country 
Ss generally low, or only slightly un- 
dulated, and as a soil it is pioductivc 
of tine oak.eirn, and ash timber, but 
requires chalk to render it productive 
ill corn ; when well tnanunsl it form** 
rxeellent garden ground, as the vici- 
nity of London amply testiiics. The 
lnstoi 7 of the wells in London is very 
interesting, as oonnccted with the clay 
formation, and they may be divided 
into three classes. I. Those which 
are in the gravel alKive the clay. 
2. Those in the clay itsedf. 3. Those 
which derive their supply from the 
strata below the clay. A great deal 
of good limpid water is derived from 
the first class, where its escape is 
prevented by the dense nature of the 
•ubstratum. Sometimes It is rather 
hfirdf and Rometimea hrackishi but ge- 


nerally speaking very good drinking 
water. This siipplv, however, thoinih 
abundant, is generally insiifllcient for 
the consumption of our great inann- 
laetories ; yet some <if the large 
aiigar-bouses. diatiileries, and brew- 
eries, exeliuMvely employ the w.itcr 
of these .siiallow wells, which in some 
parts of the town are remaikatily pro- 
ductiio. Where tin* diluvial gravel 
is very thin, or altogether wanted, 
there are wells Mink in tlie hlue clay, 
hilt the water Is extiemely iin])nie. 
isclenite is its common ingredient, and 
sometimes the pump delivers neaiiy .i 
saturated solution of that salt. Sul- 
phate of magnesia, sulphate of soda, 
sulphate of iron, and occasionally snl- 
phnretted hydrogen, are also Iniind 
in the waters from tlic blue clay. 
The supply of these wells is very pre- 
carious, and, litcrnlly speaking, ver/ 
scanty ; for tliey generally receive the 
drippings of the* thin sii]>erincuiiilient 
dilinium. The third class of London 
wells iiieltides those whieh perforate 
the clay, and dciive their water from 
the strata beneath it ; these have 
lately become very numerous, and 
are truly important in many of our 
large man nfactoiies, which were be- 
fore obliged to employ the muddy wa- 
ter of the Thames. The water which 
supplies these wells rises from the 
.sands below the London clay ; and if 
care be taken to exclude the impure 
springs which filter in from above, it 
is generally remarkably soil, excel- 
lently adapted tor cvery doiucstic use, 
and, Avhat i-i of principal impoitanco, 
it never fails, and is not affected by 
rains or drought : traces of common 
salt and of carbonate of lime are 
usually discoverable in it. but what is 
most remarkable is, that when evapo- 
latcdil leaves .a liighly alkaline re- 
sidue, chiefiy of carbonate ol .soda, 
which sometimes ainounts to four 
grains from the quart. The depth of 
these wells is, of course, dependent 
upon the thickness of the clay stra- 
tum. At Whitechapel, cast of Lon- 
don, some wells have been carried 
through it, and do not exceed 1U0 
leet ; at Tottenham it is ationt 120 
feet : in the Strand, 200 feet ; in St. 
James'a-street, feet; at Chelms- 
ford, .'too feet ; and at Wimbledon the 
well is .130 feet deep, and it is doubt- 
ful whether the clay is actually thero 

pierced. Oy ludirect examinatioo. 
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the matest thicknens of the clay in 
the London basin hae been estimated 
at 1000 feet. The height to whirh 
the water riRea in these wolU will de- 
]>ond much upon their locality. Upon 
perforating into the strata whence it 
I'isuea, it generally rushes forth virith 
▼iolenccj and assumes an invariable 
It’vcl ; and there are several instances 
of its ovcrllowiiig in a peipetual 
stream ; of which the well at Mer- 
ton. that sunk at Norland hill, behind 
llolland-housc, and that lately made 
at Ruvenscoui'ti at Haiimicrsimth, 
may be quoted as instances. Above 
the blue clay wc tind, in certain situ- 
ations. distinct suponniposed strata; 
tbiis. on tlic east coaat ul SiiQolk. low 
elilTs resting upon the London clav 
aie found to consist of sand and gra- 
vel, cnclusiug peculiar fossils ; the 
whole mass is known by the ap- 
pellation crag. Of the shells which 
It ruiitaiiis. the greater number 
resemble the recent shells of iieigh> 
homing seas ; there are, however, a 
few extinct varieties, and amoiigthoDi 
the murex contrariu* ; though, what 
is very curious, the fossil shell with 
the wliirls in the ordinary direction is 
also lonnd here. There are likewise 
a lew fossil hones, much Jinprogiiated 
witli iron, and belonging to unknown 
aiiinials. 'riiis formation is seen at 
Walton Naze, in Essex, and caps the 
dills (111 both sides of Harwich, ex- 
tending considerably into Suffolk and 
Norfolk, where it forms a fertile soil. 
The sandy deposits which cover cer- 
tain parts of the London clay, and 
which arc denominated liagsliot sand, 
must also be considered among the 
deposits whicli geologists liavo lately 
termed the upper marine formation. 
Hag shot Ileatii, and the sand of 
Hampstead and Highgate arc of this 
description. It is, however, in the 
Isle of Wight that we meet with the 
most interesting series of the strata 
above Mic blue clay. The cli/F called 
Ileadcn Hill, on the north-west coast 
of the island, exhibits an admirable 
section of these formations. Thia hill 
consists of several strata ; the upper- 
most overlies the upper marine for- 
mation, and contains abundance of 
fresh water shells without any ad- 
mixture of marine exuvite, together 
witb Bceda of a fat oval form, and 
arts of coleopterous insects ; it has 
cen termed the upper fresh water 
bl3 


formation, and may he seen in many 
other parts of the island, especially 
about Cowes, Bcmbridge and Bin- 
stead, and it is quarried as a 
building stone between ('albourne and 
Thoricy. To this stratum succeeds 
the upper iiiarinn formation, and then 
wc ariive at a series of beds of sili- 
cioiiH, calcareous, and argillaceous 
uiarles. abundant in fresh water shells, 
but wholly delicicnt in marine relics ; 
thci>e bods constitute the lower fresh 
water lorniatioii, and may be seen ex- 
tending round the north side of ilea- 
den Hill info Tolland Jtay. W'o now 
dcsi^etid to the strata wliicli lie iiniue- 
diately below the London clay. They 
consist of irregular alternations of 
sand, clay, and pebtdc beds, forming a 
series of contemporaneous depositions 
Intel mediate between the jnalk ai|^ 
clay, and usually dcscrilicd under the 
very inappropriate term, plastic clay 
formatiun. The sands are of various 
colours and qualities, so arc the clays, 
some of which are used for (lottery, 
some for tbbacco-pipcs. and some for 
bricks : they coiituiii imperfect coal, 
pyrites, gypsum, and abundant orga- 
nic remains in bonie places, while in 
others there are none. The highest 
iiorUiuni point at which tins foi illa- 
tion IS seen is near lladlcigh, in Kssex, 
whence it borders the cla> to about 
five miles soiith-wo^t of Jtraiiitree. 
Halstead and Coggeshall, and the in- 
lermcdiate tract, aie upon the plastic 
clay; it also extends from Ware to 
near Edtiiontoii, over Enhcld chase, 
and passing close to St. Alhan.<(, skills 
the iiondon clay to Uxbridge, on the 
north of which it takes a westerly 
direction tow'ards Heaconsfield, and 
thence runs nearly south to the 
Thames. It is seen again at Headings 
ill Berkshire, and extends thence^ 
though nut in a straight line, to a few 
miles beyond lluiigciford, wliicb may 
be said to be its cxi rcine point on the 
west, except a few outlying masses 
south of a line from the latter place 
to Marlborough in Wiltshire. Turning 
south from a little on the west of lliin- 
gcrbird, to the foot of the clialk hills, 
it passes east by Kingsclere, Basing- 
stoke, and OdihaiD in Hants, and 
Guildford in Surrey ; thence rather 
in a north-easterly direction a little to 
the south of Croydon, it continues to 
skirt the foot of the chalk hills by 
Farnborough and Chathain in Keni« 
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and thence by Milton and Ospringe. to 
the foot of Houghton Hill, where it 
iliviiles ; passing, oii the one hiind, in 
a iiorlh-CriHleilY direction, it skills the 
London elav to WhitsUlde on the 
eo.wt ; and on the other nearly east 
to Canterhur)', ( whieli stands on the 
beds of this tonnation,) to tiie coast of 
the Hociilver, wlienee it again passes 
to the soiitli-west, except where marsh> 
lands intervene, hv Sandwich, which 
is hiiill upon it, a little to the ^outh ot 
Deal. 'I’hc su]>erin<‘dial order of 
roeUs, though ndiiiiltmg of several 
aiihdivisioiis, iiiav geiicially lie re- 
fpired to the following classes, enu- 
merated in the order of their sueces- 
sioii desrending Irorn the pla<tic elay. 
1. ('balk. 2. r'erriiginuii!, sand. 3. 
Oolite, including lias. 4. New red 
v^^andsfone and magnesian limestone. 
The chalk formation from its extent 
and contents lorins one of the nio>tt 
remarkable and iiitereittine features of 
Knglish geology. Wliore in contact 
w ith the supeniienmhent clay, it gene- 
rally cxliihits symptoms ot having 
been exi>otM>d and worn previoiUt to its 
having received that covet ing, as if an 
inroir'al had existed between its com- 
pletion and tlie deposition of the for- 
mal iims that rep<i"e upon it. The up- 
per strata of chalk are remarkable lor 
their layers of nodular flints, which 
are generally arranged nearly in a 
liorizontal position. Sometimes tabu- 
lar masses, and even veins of flint, 
aro observed, the latter traversing 
the strata at various angles. Nodules 
of pyrites, and of crystallized carbon- 
ate of lime arc almi found in these 
beds, and a very intevcstiiif senes of 
organic remains of genera and species 
nearly all extinct. The lower strata 
of chalk arc marked by the deficiency 
jof flint and organic remains, and arc 
eoniinonly more or less argillaceous, ex- 
haling an earthy smell when breathed 
upon, and degenerating into what is 
usually called chalk inarlci a compound 
of chalk, elay and sand. Where chalk 
Is of uniform texture, It is generally 
deflclent In springs ; but where it hap- ; 
pens to be traversed by beds or veins 
of substances of softer or sabulous 
texture, there the water often perco- 
lates ami yields an ahnndant supply. 
The agricultural qualities, and the 
aspect of chalk are too well known to 
require pariieular notice. A loose 
•llicious sand. oceasiouaUy aggre- 
iil4 


gated by a calcareous cement, and 
containing particles of mica and gfeen 
earlh, forms the stratum upon wdiich 
the chalk re<ts, and which is of coimi- 
dcrablc thickness in the snuthcra 
counties, but more obscure in the mid- 
biiid .iiid nnrthmi counties The ful- 
ler's eailh. and sulphate of liMi-ytes of 
Niithcld inSurrey, tngethet withciys- 
tals <,f quartz and carbonate of lime, 
and nodules of cliHlci'dony and chert, 
ate found in thi? deposit; it is aNo 
very almudaiit in organic remains. It 
is, however, difficult to draw any cor- 
rcet line of deiuarcation between this 
green sand W'llh its accompanying 
elays, and the great iron-sand forma- 
tion, w'liidi we sec in such perfection 
in the c.Iilfs at Hastings. This iron- 
sand, however, is eoriiparatively 
scanty in organic remains, so that 
the giccn sand and iron sand bear iu 
this respect some analogy to the upper 
and lower chalk. 

The Foreland, between the bays 
of Studland and Swanage, in Dorset- 
shire, shew a pietty good section 
of the chalk stratum ; in that place 
it was estimated, with an attention 
that w'as little less accurate than 
measuiiiig, the chalk with black flints 
to be six hundred feet, and the lower 
beds to he two hundred I'cct in thick- 
ness. Ifigh-down, at the south-west 
corner of the Isle of Wight, is all of 
the chalk formation, and it rises 700 
feet above the sea. This chalk moun- 
tain has been rent from the horizontal 
cbalk stratum ; on that occasion, ono 
edge of it has been tnrued up, and 
the other down, until the strata set- 
tled in a vertical position. This move- 
ment Included two beds of clay, and 
many of sand beneath the chalk; 
these are vertical, and exhibit all the 
colours of the rainbow adjoining the 
dow'n ill Alum bay. — The lower beds 
of the chalk formation, and every 
fissure In them, arc, with few excep- 
tions, completely filled with water. 
All the rain and snow which fall upon 
chalk, percolate downwards to Its 
base, where the water is stopped by a 
subsoil of blue clay ; and that occa- 
sions it to accumulate in tiie chalk, 
uutil it rises to such a height as ena- 
bles it to flow over the surface of the 
adjoining land. In this manner are 
formed the springs and rivulets which 
Issue near the loot of every chalk-hill. 
Id the Cove, at West liulworth* fine 
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iVesh-wat^r ^treanm isiue from thebase 
of the ailjoinin^ mountain of chalk, 
Just abnv,; the h^vel of the sea. The 
water which i»-<up^ from the chalk at 
rroyduii, IteddniKton, and (hirshalton, 
form the river Waiidle ; and the same 
tliinnf happens at Kwell. Merstham, 
and other places. — Mr. Ifiltfm Joliffe 
inaJe a culveit sover.il hundred yards 
in length, from a level so low as to 
p.i<s thimuh hiK wiuks In the chalk 
at Merstlianij hy wliieli a rivulet of 
water, sufiieient to turn a mill, is 
couiitautly iiimiinif oif. This eulvert 
drains the water o(f in Mich a inaiiiter 
a': to enalde him to raise the lower 
hed<» of the ehnlk stratum : these con- 
sist of ehnlk stained with iron, to 
bum for Dorking "lime ; of a stone 
which is supposed to be nearly equal 
to Portland stone ; and lire-stoiic 
lying immediately under each other, 
without any intermediate matter, and 
ill the Older in which they are men- 
tioned. The chalk stratum passes 
under London, at the depth of three, 
four, or at the most within five hun- 
dred feet. It is said, that the chalk 
stratum was found at the depth of 
one hundred and eight feet, in sinking 
a well at the viclualling-ofiice, Dept- 
ford. It gradually rises to the surface 
In about ten miles, as at Croydon and 
other places ; it then lies Immediately 
undci a thin vegetable mould, and 
oontinuos to ascend for eight or ten 
miles more to the south ; there it has 
attained its greatest height, and forma 
a range of stupendous hills on the 
north side of the towns of Folkstone. 
Ashford. Maidstone, Wrothain, and 
Westerham, in Kent ; Godstonc, Uel- 
gate, Dorking, Ouildford, and Farn- 
ham, in Surrey; as well as on the 
north side of the South Downs, in 
Sussex; and above all the precipices 
of chalk stratum in England. 

7. Chalk of a (feep bine colour, 
and aaleareoue a» chalk. — A section 
of this clay, well defined, measured 
fifteen feet; towards the bottom of 
the bed it is rather laminated. There 
is a lower bed of it, but so much 
mixed with sand as to render it ra- 
ther of a lighter colour than the above ; 
and this ie fifteen feet thick. These 
formations of clay were seen Immedi- 
ately under the chalk, near the Chine, 
at St. Catherine's, and at Compton- 
down, on the south side of the Isle of 
Wight, and on the north side of Swan- 


age-bay. as well as at Lulworth Cove, 
in Dorsetshire. This stratum lies 
immediately under the chalk, and 
rises to the surface on the south sido 
of the downs in Surrey and Kent ; at 
well as on the iioKh side of the Soutli- 
downs ill Sussex ; it every where forms 
a soil of BO dark .a blue colour, as 
induces tlie country people to call it 
black land. The specimens of this 
formation, which have been examined, 
shew t^at It is a clayey marie, which 
effervesces very freely witli acids. 

This formation of clay lies between 
chalk and sand of great depth ; theie- 
fore, it is obvious that the places arc 
very numerous iii which inurh of the 
vast quantity of water, now lodged in 
the lower beds of chalk, might be 
passed through this tenacious stratum 
into the sand under it, by the ea* 
means of boring a sufficient numtfl 
of large augur holes, a few yaids 
deep 

luic third of the four subdivisions 
of the snperrnedial roekx, namely, the 
oolitic series, is chiefly impoi taut as 
the great repository of the principal 
architectural materials which the is- 
land affords, and may be generally de- 
scribed as consisting of a series of 
alternating oolitic limestones, of eal- 
cnn>o-s;Itcioug sanilstooes, and of ar- 
gillnreous and argiUo-ealrareoiis bcd.s, 
repeated in the same order. Three of 
these systems appear to comprehend 
all the beds which intervene between 
the Iron sand and the new red saiiJ- 
stone, and each system lies upon a 
thick nrg lllo-caleai eous forination, 
constituting a well marked line of de- 
marcation, the oolitic rocks of each 
system forming a distinct range of 
hills separated from those of the other 
systems by a broad argillaceous val- 
ley. In England, these rorrnatlotis oc- 
cupy a zonu having nearly thirty 
miles in average breadth, extending 
across the island from Yorkshire on 
the north-east, to Dorsetshire on tho 
sonth-west : they are characterised by 
peculiar organic remains, among 
which we enumerate many extinct 
genera of oviparous quadrupeds, ap- 
parently Inhabitants of salt water 
only, various vertebral fishes, testacea 
of all descriptions, coralloid zoophytes, 
enerinltes, Ac. The whole of the 
I oolltio aeriet reposes upon argillace- 
: ous deposits, the uppermost of whteh 
I art deep bhie marie, with a few tire- 
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gular beds of lime-stone, which in- 
crease In frcfiuency as we desecud. 
and present a series of thin stony beds 
separated by narrow argiilacouiis 
layers. The'sc beds are known by tlic 
name of lias ; they are argillo-cnlear 
reoii.e, and the white vaiieties admit 
of polish, and may be used for litho- 
grapliic engraving, while the blue or 
grey lias eonlainti oxide of iron. and 
forms, when calrincd, a strong Hire, 
distlr.guisbed by its propcityi^*' setting 
under" water. The lias is nearly des- 
titute of mineral products, if we ex- 
cept inm pyiites, wliieb by its deooin- 
positiou. frequently produces an alu- 
minous efiiioreseeiiee, u«> in the alum 
sii.ile of Wlutby, ami sometimes a 
spontaneous inHaminiitiun. as in the 
cliifs near Clnivinoiitb. Organic ic- 
niaiiis are here very abundant and in- 
"^^.•re'»ling ; they embrace more verte- 
bral animals than one found in any 
other formation ; among tlieiu are two 
renisiikably extinct genera of ovi pa- 
ions quadrupeds, the iclithyosaurus, 
and the plesiosaurus. Tbe strata ivblcli 
intervene between the lias and the 
deposits of coal, are referable to two 
loriiiatmiis very intimately connected 
togcilier, VIZ., 1. a seiics ot marly and 
sniidv beds, iiiterinixed with coiiglo 
iiieruies derived lioiii older rocks, 
(ontainiug gypsum and rock salt: and 
eerondly, a calcareous formation, of- 
ten breciuted, and containing magne- 
sia, lying below' or ill the lower por- 
tion (it the above series. The former 
de|Hisiis are commonly called red 
marie, or new red sandstone ; the lat- 
ter, magnesian limestone, lied marie 
is II very extensive deposit, stretching 
from Che northern bank of tiic Tees 
in Durliam, to the southern coast of 
Devonshire ; its texture is various, 
and it is especially remarkable for 
eontaining beds of gyiisum and of 
rock salt,' and for the absence of or- 
ganic remains. In respect to the 
magnesian limestone, much confusion 
bus arisen from neglecting to dis- 
tinguish between that associated with 
tlie red marl, and the older rock of 
similar composition associated with 
the mountain limestone,* and from 
whicli it is distinguished by Us orga- 
nic remains and geograpliical position; 
tlie latter is also marked by the ire- 
quent occurrence of extensive beds of 
ealeareous conglomerate. It differs 
Arotti common liiueatone in hnving a 


sandy structure, glimmering lusti'e« 
and yellow buff or fawn colour; it 
often occurs in ooncrctional masMcs, 
dispersed thioughan au'iinceous lonu 
ol similar materbih ' it is souictimos 
conipot-ed ot small rhombic ciystul'* ; 
occasionally oolitic, an 1 olten ccilu- 
iar ; that of Sunderland is llexiblc ; 
at Ferrybridge it is fmti.l ; and the 
lime which it affords, wUeu culciiu’cl, 
is injurious at a manure, unless it be 
very sparingly eiuployed. Organic 
remains aie lare in this formation. 
The scries ot lock loiinutions in- 
eludcd in the medial or carboriilerous 
order, admit of the following subdi- 
visinii : 1. Coal. 2. Millstone grit and 
shale. 3. Carbonileruus, or luuuntaiii 
lime'>toiie. 4. Old red sandstuiie : and 
ill loiniing an accurate iiotiou of the 
geology ot our coal districts, we shall 
be much assisted by keeping in view 
the mutual relations ami eonnexiniis 
of these tour substances ; remember- 
ing, always, that although carbonace- 
ous beds occur in other foi mat ions, 
it is only in the limits ot the strata at 
which wc have now arrived, that sup- 
plies of coal capable of being pi oiit- 
ably worked ai e to be found. Tlie 
coal strata, or coal measures, as tliey 
are otten called, consist ot a series of 
alternating beds of coal, slate-clay, 
and saiidstune, the alternations being 
Irequently and indetinitely lepeated. 
The slatc-clay or shale, differs from 
clay slate by its want of solidity ami 
induration ; the sandstones arc usutally 
giitty, micaceous and tender ; tliey 
are used for building, paving, and the 
uianiifacture ot giiiidstunes. These 
strata also afford nodules of clay iron- 
stone, the ore, whence the principal 
supplies of that important metal arc 
derived in this kingdom. The org.mie 
remains of the coal strata are abun- 
dant and curious, especially tliusc of 
the vegetable kingdom ; they consist 
in the trunk, Icaecs, ami seed vessels 
of various plants, ail distinct fi^oia 
species now existing, but agreeing 
with the products of hot climates, 
and of moist situations ; arundiiiace- 
ous plants and ferns arc very plenti- 
ful. The few shcll.s that have been 
discovered are apparently marine, 
not fluvial. The inclination of these 
strata is one of the most remarkable 
points in their geological history: 
they are generally iuclined, and often 
at a very blgii angle, being quite on- 
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con form. ’ll ilo to ttic more horizontal 
ovcrlyiiijr beds ; they also oxhibit other 
h'rciriilsifities amonir which the great 
which travors*c them, often ex- 
t.'iidirig fur several miles, deserve 
peculiar niitice. Tne coal iiieaHures 
resft upon beds of shale and of mill- 
stone grit, winch is a cnai so grained 
xuiidiitone, more Animated than that 
which subdivides the strata of coal ; 
it contains occasional beds of bitunii- 
noiis limestone thin seams of an lii- 
diifercnt coal, nodules of iroii*<torie, 
and ulmndaiice of p> rites, and is oc- 
casionally visited by the metalliferous 
veins of the strata undcrueatli. Va- 
rious bituiniiiois suhstauces also arc 
found ill it. nml abundance ol vege- 
table impiessions. together ivilh some 
marine shells. Considered in a gene- 
ral point ot view, this seiies is inler- 
ini'diale incharHctei and coinposilion. 
as it is in ]ioiitiun, between the main 
coal measures wliicli it suppoits, and 
the mountain lime wlucli it cuver>, 
forming the natural link I'ctween 
tJioin. This whole series re|)ose.s upon 
an important ussetribl.igc of otrata, 
chielly calcareous : from its associa- 
tion with coal, is called carhouifeions 
limestone; as it forms eonsideiable 
hills, and is rich in met.ils, the terms 
luuuiit.iin and nictalliferotH liincHtonc 
have also been applied to it. Its pre- 
vailing colour is grey, and it is gene- 
rally liard enough to take a good 
polish : it is often magnesian, ferruai- 
noiis, and bituminous ; its various stra- 
ta being divided either by pai tings of 
clay, grit, or shale, or by alteration.>i 
of tliat variety of trap ruck, called in 
Derbyshiie toadstoiie. It emitains no- 
dules of eherti arranged something 
like the dint in chalk, and it is remark- 
able for the prcvaleiite of empty fis- 
lures and caveri:!; rivers winch flow 
across it are often iiigiilplied.aiid pur- 
biic for a considerable distance a sub- 
terraneous course ; it abounds in I 
rocky dales and mural precipices, and I 
foi ms much of the most picturesque I 
and romantic scenery ot England. It I 
li. moreover, the principal depository ! 
of the British leal mines, those of ; 
Korthuinbcrliind, Durham, Yorkshire, | 
Derbyshire and Cumberlaiirl, being all . 
situated in it ; it also ad'ords ores of ! 
some other metals, and a variety of ■ 
beautiful cryatalllzcd minerals. The 
organic remains of this limestone dif- j 
(er from those of the lupcrincumbent ‘ 
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strata, hut resemble those of the In- 
ferior limestone. Vertebral renininv, 
though rare, are found here ; there 
are also many species of testacca ; 
zoophvtcs, and especially cricriifites 
and co'rallites, are profuseiy abundant, 
aiil indeed the win dc mass of coek 
sometimes seems as if imtirely imnle 
up of them, whence it has been called 
eijcriiisil limestone. Ibe strata of 
I carboniferous limestone exhibit ali 
the ^regularities of Che accoiiipany- 
iinr goal measures ; they are often 
gieatly inclined, contuited, and dislo- 
cated ; and, when they alteniutc with 
argillaceous strata, they gciiciallv 
aliuand in springs, which break out 
often v\ itb singular impetiiOKity. The 
hot springs of Buxton. Matlock, and 
C'liitoii, arc upon this formation ; tiie 
waters are generally re mai k ably pui^ 
and pellucid, tlioiigli snirietliiie^p'mr 
loaded with carbonate of Isnio, held 
ill solution by excess of carbonic acid. 
Us to deposit it as a tufa upon tbe ad- 
laeent rock, or inciust substances ac- 
cidcntully iimneiscd ; such are the 
petrifying spiings of Matlock, Mid- 
(lleron, See. We now reach the lowest 
iiieiiiber of the carboniferous or me- 
dial seiies ol rocks, which, from its 
priority ol dcpo»)Cion, is termed old 
red sandstone ; it is sometimes sepa- 
riited fiom the liuiestoiie by a layer of 
bliale ; it is a mechanical aggregate, 
constiti^cd apparently of abraded 
ijuartz,ihica, and felspar, coiituiniiig 
fragments of quartz and slate ; »ome- 
tiiiiCH its tcxliii'c is slaty and line 
grained ; at others it passes Into a 
eoiiclumciate. Its colour is dark iron- 
I red, brown, or grey, and it usually 
I passes ill its lower strata, by an insen- 
sible gradation, into the greywacke, 
upon which it is gcMicrally observed to 
repose. It contains few organic rc- 
ntains, and no important minerals. 
The formations liitbeito described, 
and properly enougli tei'ined strata, 
follow oarli other as successive depo- 
sits, ill regular and unvuiiiig onler ; 
but not so with the trap rocks, they 
make their occasional appearance 
amidst all the strata, from the olialk 
downa’aids ; not as regular forma- 
tions, but a^i invading masrcs, di -loca- 
ting and disjointing their neiglibours, 
eouverting chalk into marble, sand- 
stone into chert and jasper, coal into 
coke, and shale into silicious seh^t ; 
they occasion dykes, or faults ami «lo- 
R* 
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▼Ations nf th« strata, and violent 
and sudden assumption vf tlioir prc* 
s<‘iit siiuatliMj ; among the older rocks 
they .iNo play a very linporlant part, 
and their general Iiistoiv tends to 
rleur up many difticultics con- 
iii'iited with the granilic lormations. 

As HU example of the mode in 
winch the strata of the south of Eng> 
gland arc arranged. We shall give a 
minute description of one particular 

f ilace, which is peculiarly favograble 
or geological observations. ' The 
strata of Alum bay, in the Isle ul 
Wight, now seen in a vertical position, 
must have bi*aii originally horizontal, 
or nearly so. Hesidcs oth(‘r oircu in- 
stances froiii wlueli this appears, there 
are, in one of tiie vcitieal i eds coii- 
si'iting of loose sand, several lasers of 
H/jits, extending from the bottom to 
(bv.top of the eliif ; these have been 
rouiidcil liy attrition. Now it is in- 
conceivable, tbat these flint pebbles 
should have been originally depositeit 
in their present position: and they 
point out the original horizontality of 
the seilos. It appears, that betiveen 
the vertical chalk liilN of the Isle ol 
Wight, and the South Downs, there 
Is a liasin, or hollow, occasioned by 
tlie disturbance of the whole mass or 
strata from below the chalk, to the 
Lomtoii clay, inclusive. Ileiice, all 
the beds situated within this Irnsiii, 
lie above the London clay. Tlie lower 
stratum is more or less argUlaceous, 
and constitutes what Is c.ailed CIw 
chalk inui'lc. Togi'ther witli the otlier 
strata, it frui|iiently forms cliflin of 
coiixideriihle heights. It pulverises in 
fia^t. 'riie chalk-marie is never quite 
Ko wliice as chalk, having generally a 
tinge of yellow. Vhe miildlu and 
upper strata consif . of chalk of ex- 
treme wliitenoss aud purity, and are 
dhaiiiguisbed from each other chiefly 
by the upper containing Hint imdiiles. 
Chalk without flint is usually harder 
than chalk with flint. The clay and 
sand cKlfs of Alum bay exhibit the 
most Interesting natural sections 
which can be imagined. The whole 
have evidently been formed at the 
bottom of the ocean, as they all ex- 
hibit marks of marine origin. The 
chalk whlrti forans the ^de of Alum 
bay, is soi lewlist harder than usual; 
and the flints are shivered so as to 
come to piebeo when talmn out. Next 
to tite chsik In the nort^ U a bed of 


[ chalk-Riarle. Te this succeeds a bed 
of clay, of a dark red colour, streaked 
with white or yellow. This is divided 
by a bed of white sand, from a very 
thick bed of dark blue clay, which 
I I'ontains much green earth. Next 
iollow* a succession of beds of sand. 

Greenish yellow sand. 

Yellow sand with ferruginous masses. 
Greenish sand. 

Yellow, white, and greenish sand. 
Whitish sand . with thin stripes of olay. 
White and yellow sand. 

Light green sand. 

Ferruginous sand-stone. 

Yellow sand, with a few re«l stripes. 

Next to this, and in the middle of 
Uie l>ay, is a niimeruns 8ucce»><4i(>n of 
beds of pipe-clay, alternating with 
beautifully coloured sand<*. 

Blackish clay, with stripes of wldto 
sand. 

Sand intensely yellow. 

Very white sand. 

Sand of a crimson colour. 

Pipe-clay, with sand stripes. 

Yellow sand, with smne crimson. 
Pipe-clav, wtiitc and black strities 
of sanil. 

In the middle there arc three l)eds 
of a sort of woud-co.'il, the vegetable 
oiigin of which is distinctly pitintiHl 
out by the fruits and branclies still to 
be observed in it. It burns with dif> 

I Acuity, with very little flame. 

! V. Yellow and white sand, with 
crimson grey stripes.— See Ptatf, 
w. Five bells of coal, similar to 
that already intMitioned, each a loot 
thick. 

X. Whitish sand, and brownish 

y. H'^liitish sand, witli stripes of 
deep yellow. 

X. Layers of large water-worn 
black flint Mbbles, iuibedded In deep 
ydlow sane, 

ii. A stratum of blackish clay, 
with much green earth and septaria. 
Ill this earth are iiumeroin fossil 
shells, in a very fragile state. A 
stream of water from the adiolning 
lilll has worn a deep channel through 
the stratum, and affords a path to 
the bay. The strata f* consist of 
yellowish sand, which dip about 45^ 
to the north ; and the sand D, lying' 
ou them, is nearly horizontal. To 
the north of Alum bay is the hill 
called Headen, 400 feet high, com< 
posed of the same horiiontal atratA 
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of tirlileh the north pftrt of the leland 
Consists. In this htll la dhtinctly aeen 
the alternation of marine and freah 
trater dopoalta. 

The hiwer freah-water formation* 
appears in a series of sandy calcare- 
ous and ari^illacpous marles, some- 
times with more or less of a brownish 
coally matter. Some of them appear 
to consist of fragments of fresh-water 
sliells, many of which are sufficiently 
entire to ascertain their species. These 
arc the lyiiiiicas, plaiiorbis, and ey- 
clostonia. and perhaps the helix ; with 
a bivalve resembling the fresh-water 
inytiluB. Tlicsp bedli lie immediately 
upon the hlack clay., which covers the 
white sand already noticed. The 
quantity of shells is by much too eon- 
siderable to suppose that they could 
have been carried by rivers or streknas 
Into an arm of the sea ; and in this 
case there would probably have been 
an intei mixture of marine shells. We 
are compelled, therefore, to suppose 
that the spots where they now are was 
once occupied by fresh water, in which 
those niiliimls existed in a living 
state. Fre-sh-wnter strata occur in 
ether parts of the Isle of Wight. 
Over the lower fresh-water formation 
In the Isle of Wight, a stratum occurs 
consisting of clay and marie, which 
contains a vast number of fossil 
shells M holly marine. At Hendenf it 
appears half-way up the diif, and 
kbout thirty-six feet thick. The shells 
are so numerous that they may be 
gathered by hnndfiills, and are in ge> 
Moral extremely perfect. From their 
delicacy and perfect preservation, it 
Is prolial)le they lived near the spots 
where they are now found. Imme- 
diately iibuvc the last stratum, is a 
thin bed ot sand of six indies, upon 
which rests an extensive calcareous 
stratum of lifly-five feet in thickness, 
every part of which rontalns fiesh- 
water shells in abundance, witliont 
an admixture of marine exnviae. 
Many of the shells arO (|uite entire. 
This plaec must have been the bosom 
of an extensive lake In some period 
far antecedent to human history ; and 
file earth must since have undergone 
vArions revolutions, as these, instead 
of being now in a hollow, are at the 
top of a hfU. Over this bed is a stra* 
turn of day of eleven feet in thickness, 
eontaining fragments of a Shell of the 
Mfkire klndk Abote this strgtHiii !• i 
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the alluvium, tvhich here, besides ve- 
getable earth, days, marlcs, and sand, 
has a vast quantity of rounded sllt- 
dous pebbles of various kinds. We 
shall conclude this artidc with a short 
account of the strata of tlie country 
around Paris, xvith leflcctions arising 
from the consideration of this suhlimo 
subject. 

Tho country in which the capital of 
Prance is situated, is, pcrh.nps. the 
most fremarkablo that has yet been 
observed, both from the succession of 
dllTcrent soils of which it is roriiicd, 
and from the extraordinary organic 
remains which it contains. Millions 
of marine shells, which nltornato ic- 
gularly with frcsii-water sholls, com- 

{ »ose tho principal mass. Hones of 
and animals, of which tlic genera 
are entire^ unknown, are found W 
certain parts ; other hones, reniaflla. 
hie for their vast size, and of which 
some of similar genera exist only in 
distant countries, are found scattered 
in the upper beds. A inaiked cha- 
racter of a great irruption from the 
south-east is impress^ on tile sum- 
mits, (caps) and in the direction of 
the principal hills. In one word, no 
eantoti can afford more instruction 
respecting the last revolutions which 
have terminated the formation of the 
present eontiiients. It appears that 
the country round Paris, is, in many 
respects, similar to the country round 
London ; they both rest upon chalk 
as the foundation rock, and over this 
chalk are beds of clay and marie, con- 
taining the remains of fresh-water 
shells and of large quadrupeds : tiie 
principal difference consists in the 
gypsum and mill-stone, which are 
local fonnationo, and are not found 
ill the elialk disirlets of England. 
Though chalk Is the foundation ro(k 
of the country for a eonsiderable ex- 
tent round Pai Is, It only rises to the 
surface in a tew situations, being cp« 
vereil by the otlicr strata In the foi* 
lowing order i — 

1. Chalk and flint. 

S. Plastic clay and lower sand. 

9. Coarse limestone, or caleaire 
grossiere. 

4. Lower marine sand stone. 

In some situations, on the same le- 
vel with 3, 4, Is a bed ot calcarcoaa 
stone penetrated by silex, without 
•hells ( It oecupies the place of ^hod 
A, where it occurs. 
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C. Lou'oi' frcBh-wator strata. 

7. Gypsnitiniiii t'lay, and gypsntn 

rontaiiiitifjT bones of (luadiu* 
peds. 

8. A t»e.l nf oysters. 

!). Sand and sand'Stono, without 
slirlls. 

10. Stipcrior marine sand<>itone. 

11. Mill-stone without shells and 
aririllareous sand. 

12. Fresh water forination. iiielud* 
inir inaiU's, niill-stonLS and lrc.<tli wa> 
tev shi'lls. 

I.'l. Alluvial soil, ancient and mo- 
dern, iiicliidiiu; pebbles, puddiii;;- 
Htone, black eaith (lea tmrnea argil- 
lenaea noirea) and peat. 

The total tbiokiiess of the different 
beds and sfiala over the chalk, as 
jjiven in an ideal section of the ooun- 
ill the 1st tome, is about 150 
iiieii‘c.s, or near 400 feet. The plaster 
ipiai ries at Montmartre, in the envi- 
rons oi Paris, are celebrated for their 
niiineroiiB and rcmarkahle orfraiiic 
remains. Montmartre i.s elevated 
aboiil eiKhty vards above the level of 
the Seme. 'I'he summit is covered 
willi vcaretable carih, under which is 
a bed ol sand mixed with pebbles of 
tiiiil Hoii'/oiital strata ol niarlc, 
earlh) liuie.stoue, and pypsum, suc- 
ceed each other. Tlie lowest bed of 
/rj’psiim in .nil the rocks of that dis- 
tiict is stated by M. Sage to be in- 
euinbcnt on chalk, the fi^ypsuin being 
no deeper than the level of the river. 
'I'he quarries, he says, may he consi- 
dered as divided into thioe large 
bods ; the first, called by the work- 
men haute maaae, is often more than 
fifty feet thiek, and i.s distinctlv stra- 
tified : it Tests oil a bed of blneisli 
elay intermixed with marie. The se- 
cond bed is lourtceii feet thick in 
vqntigtious strata ; tliis also rests on 
niaite. The third bed, railed baaae car- 
rierv, is about fourteen leet thick, hut 
divided into six strata, separated by 
layers of marie. The lowc'-t is on a 
level with the plain. Tlie following 
extract from the .Tournal de Physique, 
•Inly 1812, contains the inferences 
wlileh that eminent naturalist Cuvier 
and his associate Rroiigniart have 
diawii from the organic remains of 
marine and fresh water animals found 
over each other at this place; they 
suppose it has been alternately co- 
vered by different peat of salt and 
frcsli water. 
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1. A sea which deposited an enor- 
mous mass of chalk, witli moloscous 
animals of a parTioiilav species 

2. The sudden vaiiutiuii ol this de- 
position, and the succession of one 
eiitiiely different, (iVune tontv autre 
nature), which deposited only beds of 
clay and sand. 

The editor of the Journal de Phy- 
sique obsor^'es, that fo.ssil wood is 
discovered in tliesc beds. 

3. Another sea soon succeeded, (or 
the same returned again), prodiieing 
new inhabitants ; a piodigious quan- 
tity of testaieoiis muliisci, diffiu'ent 
from those in chalk, form thick beds 
at the bottom of this deposition, which 
are pnncipally composed of the co- 
vering of testaceous ino1u<-ci, (des e»- 
t*elopra teataceea). This sea soon af- 
ter returned. 

4. The surface wms covered with fresh 
w,ater, (ear. douce), and beds wero 
formed alternating with gypsum and 
marie, which envelopeil the debris of 
animals bred in the lakes, and the 
bones of tho»e living on its banks. 

5tb. 'I’lic “.lit water returned, and 
supported first a species of ariiinals 
with bivalve shells ; and others wuth 
tuibliiaUul shells (** coqiiilles tnrhina- 
toes") : these shells ceased to be 
formed, and were succeeded by oys- 
ters. An inti'rval of time elapsed, 
during whieli a consideiable deposi- 
tion of sand took phire ; no animals 
then existed in these lakes, or their 
remains have been oiilirelv ilostroved. 

6tb. The various protluetions ol the 
second lowei sea (‘da iiier iiiici ionic’') 
reappear, and we find on the smiimic 
of Montiiiaitre, Iloiuaiiville, &e. the 
.same shells which occur in the iiiitl- 
dle of the coar-e cartliy lime stone 
(•* c.'lcaive gi ossiero "). 

7th. At leiigili the sea entirely dis- 
appeared for the seeoiid time fioin the 
l.’ikcs, and i ools of fresh water 
(** mares d’eaii douce”) supplied its 
place, and covered with their inhabi. 
tants almost all the summits of the 
adjacent hanks, and the siirfaee of 
some of tlie plains which separated 
them. 

Cuvier and Rrongniait further 
stale, that ** the Imvest beds of gyp- 
sum were deposited in a sea analo- 
gous to the ocean, because it sup- 
ported the same animals." In this 
statement It is assumed that the sew 
bfts repeatedly risen and dlsappeapedr 
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and fresli water lifts supplied its filarp. the upper Take will become dry land, 
]n order to explain the ouecession of and form an extensive plain, snr- 
marine and river shells lonnd in the rounded hy rising ground, and watered 
difTereiit strata over eacli other, by a river tir smaller lake, which 
There is, however, no reason to he- will oceiipy the lowest part. In this 
lieve that such a snrccssion of strata plain fntiiie geologists may trace 
exists, except in countries where «uecessive strata ot Iresh-wator !or- 
clialk is iuund. These strata ate lo- mation, covering tlie subjacent crys- 
cal and partial formations. La Me- talline liinostoiic. Tlie gradual depo- 
Iherie, liic editor ot Uio Journal de sition of minute oartliy particles, or 
I'liysique, supposes tliat the^c Irevh- the more rapiil sul)sidcncc of ininl 
water shells, and tlie remains of qua- from ^udden inundations, will form 
drnpeds, were cairicd by imiridatiuns difToreiit distinct beds, in which will 
from the land, and ileposited in their he fouiul remains of Ircsh-water 
present situation by maiiiie ciinent**. of vegetables, and ot qiiadiiipeds. 
The sueeeshion of iiiariiic and irosh- Largo animals are frequently borne 
water shells will, it is ronceivod, ad- aloti^r bv the rauiilitv ot the curient. 


mit of a more satisfactory explana- 
tion, on the supposition that the 
south of England was once united to 
France, and formed the houiidary ol 
a mediterranean sea, or lake of fiesh 
water, supplied liv the confliienee of 
tlie great rivers of northern Europe. 
The hanks of this lake, which sepa- 
rated it troin the ocean, may have 
been sucressiv'cly bioken down and 
closed. On the continent of America 
nature acts upon a magniticciit scale. 
Were her operations attended to, 
they might illustrate many interesting 
facts in geology. The lakes of North 
America arc seas of fresh water, 
more than IfiOO hundred miles in rir- 
euit : these arc placed at a consider- 
able elevation above tlie Atlantic, and 
at ditferent levels. They unite by 
small streights or rivers, which have 
a rapid descent. On some of them 
are prodigious waterfalls, which are 
constantly enlarging and shortening 
the passage from one to the other, 
and will ultimately effect the drainage 
of the upper lakes. The falls of Nia- 
gara nie well known. The water is 
divided hy a small island wliieh sepa- 
rates the river into two rataracls, one 
of which is (>U0, and the otlier XtO 
yards wide, and from 140 to 100 
met in depth. It is estimated that 
070,000 tons of water arc dashed 
every minute with ineonceivable force 
against the bottom, and arc umler- 
iniriing and wearing down the adja- 
cent locko. Since the hanks of the 
rataract were inhabited by Europeans, 
they have observed that it is progres- 
sively shortening the distance from 
lake Erie to lake Ontario. When it 
has worn down the intervening calca- 
reouf rocks and effected a junction,, 


and precipitated down the cataracts; 
their broken tiones, mixt with ral- 
careoiis sediment, may form rocks 
of raicareons tufa where the waters* 
subside after their desrjft'tf 
iiones of quadrupeds are found thus 
iiiterinixed in the calcareous rock at 
Gibraltar. Perhaps tliere was a pe- 
riod when the hraiiehes ot Mount 
Atlas weie united with tlie mountains 
at Spain, and the Mediterranean 
mixed its waters with the Atlantic, 
through a nairow passage like tliat 
ot Niagara. The two seas would 
then have a difforeiit level, and a 
stupendous cataract might exist near 
the rocks of Calpe, and bury under 
Its waves many of the animals tliat 
attempted to cross the current. From 
the intermixture of these bones 
with calcareous ••ediment, the present 
rocks, with theii oxseoiis remains, 
may have originated. These calea- 
reoiis strata have probably lieeii 
laised !>>' a sudden siiliterran'ean ex- 
plosion, which opened a passage for 
the waters of the Atlantic, and re- 
duced lioiU seas to their jiresent level. 
Snell an explosion, nearly in th.xt 
situatinn, but less vi'dent, took place 
in 175i>, which shook in tlic same 
hour all northern Africa with the 
.southern kingdoms of Europe, amt 
was felt on tlie distant shores of the 
.American i>.laiiils.— It has been oh- 
sciv’ed that chalk is principally cun- 
to the coasts of England and 
Prance, and to the islands and coun- 
tries biirdering 011 the German ocean 
and the Raltic. Tf the sontheni parts 
of England were once united to 
France, the German ocean would form 
an extended basin, into which all the 
waters in the Oaltic, with the Rhine 
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anil the principal rivers of northern These crystals contain about 08 of 
Europe, would flow. The central water, are Holiibir in 51*4 times their 
paitR of England, and the CarpatliKUi weight of water at fio deg., and in 
inonntuins, and the mountains in the little ini»re than twiee theii weight of 
MMitral parts <if Fruiire, inight form boiling watei. They give a hlood-rcd 
the bonlerii of this lake, ll it were colour to the flame of burning nlco' 
nrnrly closed at its northein extre* bol. The solution of slrontia chiingcs 
niity, it might be .salt in .a much less vegetable blues to a green Stiontia 
dcgiee than the waters of the ocean, eomhines with sulphur cither in the 
anil require dilferenl inlinhitants Iroin wet ordi> way, and its sul)>hurrt is 
those ot the sea or of riieis; audit soluble in water. Sir Humphrey 
is not a little rennirlcable that tlie l)a\y decomposed slroiitia, and tound 
animal reiiiaiiis found in ehallcdiirer it to consist of oxvgeii and a metallic 
tnmi those of aii\ otliei known lock or base, which he denominated stron- 
latiim.—The clnalk s.iid to he found tiiiiii. When stionliuiii is exposed to 


in Spain and th*‘ «-oiith ot I'lanec, 
willi Iresh-water .‘-hells over it, may 
have been roiined in similar lakes. 
Chalk and the stinta over it are par- 
tial fill Illations priiicipallv coiitineil to 
Uic northein paits of Europe, 'flicy 
»». uiikriown on the eoiitiiient of 
AiiiL'i'ica and other parts ot the woild. 

STiiONTIA. About a:* years ago. 
a mineral wa*- brought to Edinbuigh 
hv a dealer in lossils, fioin a lead 
mine at Strontian in Argyllshire, 
uliieh was generally coji'iidered as a 
caihouate ot haiyteu. Jt has since 
been found iieai llristtd, in Prance, 
in Sirilv, and m PeniivyUaina. Dr, 
Ciawloid lust observed some di/Ter- 
enei between its solution lii muria- 
tic aeid, and th.it obtained from the 
<iirbonnte of Inuytea of Aiiglezark, 
ami thence supposed it to be a new 
earth. Dr. Hope ol Edinburgh had 
entei tallied the same ophiimi, and 
coiiliriiicd it by experiments in 1/91. 
Kirwiin, Klapiotli, Pelletier, and Sul- 
zer di-l the same. The carhunie acid , 
ni.iY he expelled hy a heat ot 110* of 
^\cdg\vnod, leaving the stiontia be- 
hind, or hv dissolving in the nitric 
ft'id, and driving this nlF by hc^. 
Piiie »tioiilia is of a grei hli-uhiie 
ciiluur, a pungent acriil taste, and 
w hen powdeied in a mortar, the dust 
that rises irritates the lutig.s and nos- 
trils. its specilic gravity approaches 
that of barytes. It requires rather 
more than IGO parts of water at 6U 
fleg. to dn-solve it, hut of boiling ua- 
ter much less. On cooling, it crysffil- 
lizes ill thill, transparent, quadrangu- 
lar plates, generally parallelograms, 
aeldoiu exceeding a quarter of an 
inch in length, and frequently adhe- 
ring together. The edges are most 
frequenUy bevelled from each side. 
Sometimes they assume a cubic form. 
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the air, it lapidl) lo^es its iiietalhc 
character, by the absuiptiun of oxy- 
gen. 

STIIONTI ANITB. Heavy Spar. 

STIIONTITES. Heavy Spar. 

STRONTIUM. The metallic ba- 
sis of strontin. 

STRYCHNIA. A newly disco* 
vered vegetable alkali. MM. IVllc- 
tier and Caveiiton, whilst analyzing 
the vomica nut, and the beau ol St, 
Eustacia, have exti acted fiom these 
two seeds a substance to which they 
owe thcii action on the animal eco- 
nomy. Strychnine is best obtained 
from St. Ignatius’s bean, though it is 
afforded by »ome other substances. 
These seeds are to be reduced to 
powder by a lasp, and digested in 
ether, bv wliinli a thick oily substance 
of a faint green colour is obtained, 
which is transparent when fluid. The 
ether being willidrawn, the mass is to 
be treated with alcidiol, until all has 
been extrartod that is soluble iu that 
menstruum ; this solution is to be fil- 
tered cold, and then c\apoiatcd, 
when it leaves a biowiiish-yellow 
hitter siihhtaiice, solulde in water and 
in alcohol. Doth this Mibstaiice and 
the oil iiavc a \eiy poMcrlul action 
on animals, similar to that of the bean 
itself, due to the strvehniae contained 
in them. To obtain the latter sub- 
stance pure, a strong aqueous solu- 
tion of the yellow hitter matter is to 
he treated with a solution of potass ; 
a precipitate fulls, which when washed 
iu cola water is white, crystalline, 
and extremely bitter. If not perfectly 
pure, it may bo rendered so by solu- 
tion in neetic or muriatic acid, and 
re-preoiui(ation by potass or magne- 
sia i if tue latter is used, the strych- 
nine may be taken up from it by aloo- 
bol. Sti^obnine may be obtained al« 
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BO fromtho vomica nut. bv liifiiBing it 
in alcohol, and |irccinit-itiii^ the clear 
ftolution hv Huh*acc(atc uf lead in ox* 
oc^«». Stry Inline tiolublo in alco- 
hol, liut ncuilv iiiaoluMc in water. At 
the temperature of 00 dejr. Fahren- 
heit, it 1 eqiiircB above 0000 parts for 
Its solution ; boiling water dis^o1vc8 a 
2.‘>00tli part. Its Taste is so powerful, 
that a solution roiitaiiiing^ the six- 
hiiridreri-tliousaiidtli pait, possesses it 
in a very luarkeil defame. It chaiij^es 
to blue, vegetable colours that have 
been leddencd by acids, and forms 
iieiiti al salts with the acids. It may 
be obtained oryslallizcd in minute 
qiiadianirul.’ir piisins, terminated by 
low quadr.uigular pyrainiiK, from a 
sohitinu in alcobul, containing a little 
water, by allowing it to crjstallizc 
apontaneously. (t lias no smell. It 
acts violently on tbc animal system. 
It is neither fusible nor volatile, but 
is decomposed at the temperature of 
boiling oil into piodncts, uonsistitig of 
oxygon, livdnuren, and carbon. 

StJHRUUrAriD. This aiid was 
obtained bv Brugiiateili from coik, 
and afterwards nune fully examined 
by Bouillon la Grange. To procure 
it, pour on cork giated to powder, six 
times its weight of niliic acid, of the 
specific gravity of ]’2H, in a tubulated 
retort, find distil the mixture with a 
gentle luMt, as long ns any red fumes 
arise. As the distillatior. advances, 
a yellow matter like wax appears on 
the -u'rlaee of the liquid in the retort. 
While its contents continue hot, pour 
them into a glass vessel, placed on a 
sand-heat, and keep them eontinuallv 
stirring witli a glass rod. by which 
means the liquid w.H gradually gtow 
thicker. As sooii as white penetrating 
vapoiiis appear, let it he leinoved 
from the Hiind-hoat, and kept .stirring 
till eold TiiiH an omijre-coloured 
mass will be obtained, of the consis- 
tence of honey, of a strong sharp 
anicll while hot, and a peculiar aro- 
matic smell when cold. On this, pour 
twice its weight of luiiling water, ap- 
ply heat till it liqiieiies, and lilter. As 
the filtered liquor coeds, it deposits a 
powdery sedimeut, and acquires a 
thin pellicle. Separate the sediment 
by fiUratiou, and evaporate the fluid 
nearly to dryness. Tlie mass thus ob- 
taiaea is the suberic acid, which may 
bo purified by gaturating with an al- 


kali, and precipitating by an acid, or 
by boiling it with charcoal powder. 

SUJJM.^lATIf)X. is a process by 
which volatile substances arc raisca 
bv beat, and again eomlcnscd in tbo 
solid form. This operation is found- 
ed on the same principles as ilistil- 
lation, and its rulc', aie the same, as 
it is nothing but a dry distillation. 
Therefore all tiiat has been said on 
the article Disftlltitioti is applicable 
here, especially in those e.iscs where 
subliihation is employed to separate 
volatile substances from otlieis 
whicli are fixed or less volatile. Sub- 
limation IS also used in other cases ; 
for instance, to conriiinc volatile mat- 
ters together, as in the operation of 
the sublimates of mcirury; or to 
collect some volatile substances, as 
sulphur, the acid of borax, and all 
the pieparatioiis called llowers. 
apparatu.s for sublimation is very 
simple. A mail ass or small alembio 
is generally sufficient for the subli- 
mation of small quantities of matter. 
But the vessels and the method ot 
managing the fiio, vary accoidiog to 
the nature of the matters which are 
to be sublimed, and according to the 
form which is to be given to the 
sublimate. The beauty of some sub- 
limates consists in their being com- 
posed of very tine, light parts, such 
as almost all those called flowers ; as 
floweis of sulidiur, of benzoin, and 
others of this Kind. When the mat- 
ters to be sublimed are at the same 
time volatile, a high cucurbite, to 
which is adapted a capital, and even 
scvcial capitals placed one upon 
another, are employed. The subli- 
mation is perfonnea in a saiid-be.th, 
with only the precise degree of heat 
requi’-ite to raise the Mubstance which 
is to be sublimed, and the capilals 
arc to bo guarded iniieh as poshiMe 
from heat. The lieiKht of the cucurbite 
and of the capitals seems well cou- 
tiived to accomplish thia Intention. 
When along with the dry matter 
whicl: is to be collected in tlicsc sub- 
biii.ilions, a certain quantity of some 
liquor is laiseil. as happens in the 
sublimation of arid of borax, and 
in the rectification of volatile concrete 
alkali, which is a kind of sublimutioii, 
a passage and a receiver for these 
liquors nuist bo provided. This is 
conveniently done by using the ordl« 
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nary capital of the alembic, furnished 
with a hoak and a receiver. Some 
sultliinatea are rcniilrod to he in 
masses as anlld and ennipart ns their 
natures allow. Of ’his number are 
eainphor, nniriate of amiiinnia, and 
all the sublimates of morcni*)-. The 
properest vessels fur these sublima- 
tions are bottles or matrasses, which 
arc to be sunk more or less rteeplv in 
sand, accordint; to the volatilitv and 
gravity of the nmtteisthat ar^tnhe 
sublimed. In this manner ot suhlim- 
injr, the Riih.tancos having quitted the 
hotinm of the vessel, adlier • b> it*, up- 
per p.art; and as this )»ait is low and 
near the hre, they then* siitfer a de- 
gree of heat suttie’ient to give them .a 
kind of fusion. 'Phe art, therefore, of 
conducting these sublimations, eon- 
eists ill iipplyiiu such a degree of 
lie'.', or ill so disposing the sand, 
(that 18, making it cover umre or less 
the matrass) tliat the heat in the up- 
per part of tlic matrass shall he sulfi- 
clent to make the suhlimate a*lhereto 
the glass, and to gi>e it such a degree 
of fusion as is necessary to vender it 
eumpaet ; but at tlie same time this 
heat must not be so great as to foire 
the sublimate through the neck of the 
matrass, and dissipate it. These con- 
ditions are not easily to he atta|ii<‘d, 
especially in great works. Many sub- 
stances may be reduced into llowers, 
and sublimed, which require lor this 
purpose a very great heat, with the 
access of tree air, and even the con- 
tact of coals, an»l therefore cannot lie 
sublimed in close vessels. Such are 
moat roots or flowers of metals, and 
even some saline auhstances. When 
these suldimatcs are re(|nired, the 
matters from wliich they are to be 
separated must be placed among 
burning mala in open air ; and the 
llosvers arc collected in the chimney 
of the furnace in w'hich the operation 
is performed. The tiitty, ralainiiie. 
or ponipholix, collected in the upper 
pirt of furnaces in which ores arc 
smelted, are siihstanoes of this kind. 

SUHSALT. A salt having an ex- 
cess of base beyond what is requisite 
for saturating tlic acid, as supcrsalt 
is one with an excess of the acid. 
Thus, sulphate of potash is the neu- 
tral compound of sulphuric acid and 
potash ; subsulphatc of potash, a 
compound of the same ingredients. In 


which there is an excess of base ; su* 
persulphate of potash, a compound of 
the same acid and the same base, in 
which there is an excess of acid. The 
term was introduced bv Dr. Pearson. 

SUCCINATES. Compoiimls of 
suerinir acid with the saliAable bases. 

SUCCINIC ACID. It has long 
been known that amber, when ex- 
posed to distillation, affords a erys- 
tallixcd substance, \i'hich sublimes in- 
to the upper part of the vessel. De- 
fore its nature was understood it 
was called salt of amber ; but it is 
now known tiw he a peculiar acid, as 
Doyle lirst di-covered. The crystals 
aie »t first rontaminated with a little 
oil, whi« li gi\es them a biownisli co- 
lour; hut they iTiav ho piiiilicd by so- 
lution and eiyslallization, repeated 
as often SiH necessary, when they will 
become transparent, and shining, 
Pott recommendH to put on the filter 
through wliieh the solution is passed, 
a little cotton previously w'Cttcd with 
oil of amber. Their figure is that of 
a triangular prism. Their ta*>te is 
acid, and they redden the idnc colour 
of litmus, lint not that of violets. 
'rhe> are soluble in less than two 
parts of boiling alcohol, in two parts 
of boding water, and in twenty-five of 
cold water. M. Planehe of Paris ob- 
serves, that a considerable quantity 
might be coIIccUmI in making aiiiiiei 
tarnish, as it .sublimes while the am- 
ber is melting lor this purpose, and is 
wasted, 

sugar, is a coii-stitncnt pait of 
vegetables, existing in considerable 
quantities m a number of plants. It 
is afforded by the maple, the birch, 
w'heat, and Turkey corn. Margraaf 
obtained it from the roots of beet, red 
beet, skirret, p.irptii ps,and dried grapes. 
The procp.ss of this rbcmist consisted 
ill digesting these roots, rasped, or 
finely divided, in alrohol. This fluid 
dissolves the sugar, and leaves the 
extractive matter untuuclied, tvhicli 
falls to the bottom. In Canada, the 
inhabitants extract sugar from tlio 
maple. At the commencement of 
spring, they heap snow in tlie even- 
ing at the font of the tree, in which 
they previously make apertures for 
the passage of Che returning sap. Two 
hundred pounds of this juice afford 
by evaporation fifteen of a brownish 
sugar. The quantity prepared au- 
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nually amounts to lifted thousand 
ivoisht. J)r. in the Traiisac- 

tioiiH of the Aincncnii riiilosuphical 
Soeiety, vol. iii. has given an aeeount 
at length, of tl)e sugar maple tree, of 
whi< li the folli'Wiig is a Miort ah- 
straeT- — ^The aeer •aechariiium of 
J-iiiina'iis or Migar maple tree, grows 
in great quantities ill the w'estern 
efiijiities ol all the middle State** of 
Hie Ameriean Union, ft is as tall as 
the oak, and licnn two to three feet in 
dis lefer; puts Imtli a white blossom 
intlic>pnim. heloie any appearauee 
ofloH'es, its small hiiiiiches allord 
siisten.ince lor eattle, and its allies 
aflord a large quanlily of excellent 
potash. 'J’weiity years are required 
ior it to attain i’ts liill giowlli. Tap- 
ping does not iniiircil ; hut, on the 
coiitiary, it airovds moie synip, and 
of a hi'ltei quality. The ottener it is 
tupped. A single Tree has not onl\ i 
survived, Init llomislied, after tap- 
ping, for forty jears. Five or siv j 

f iounds of sngjir are uenally alloided 
ly the sap of one tree ; though thcie 
are inst.iuees of the (|uaurity exeoed- 
iiig twenty pounds. 'J'he sugar is oe- 
imratod from the sap either hv fleck- 
ing, hy spontaneous evai>onition, oi 
by boiling. 'I'lic latter inetlmd is the 
most used Dr. Rush dcsciihes the- 
proeess ; which is simple, and ]»rac- 
li«ed without any diffienlty by tlie 
fanners. From frequent trials of 
this siignr, it dues not appear to be in 
any respect inteiim' to that of the 
M'est Indies. It is piepared at a time 
of the year when neither insect nor 
the pollen of plants, exists to vitiate 
it, as is the ease with eoininoii sugar. 
From caleulationa giounded on facts, 
it is aareiiainrd, tliat Aineiica ia now 
capable of produemg a surjilus of one 
eighth rnoie than its own eoiisiiniptiun i 
that IS, on the whole, about I35,000,U(NI 

{ miiiids ; which, in the country, tuny 
>e valued at fifteen poiinda weight 
for one dollar. The fiuliaiis likewise 
extract sugar fioni the pith of the 
bati.lion. The beet has lately been 
much cultivated in Ccrinany, for the 
purpose of extracting sugar from its 
root. For this tlie loots aie taken up 
in niitiiimi, washed clean, wiped, 
slired le ^ strung on thi cads, 

and hung up to dry. From tlie^e the 
sugar is exti acted hy maceration in a 
Riiiall quantity ol w'ater ; drawing off 
this upon fresh loots^ and adding 


fresh water to the first roots, which 
is again to be employed the same w'ay, 
so as to get out all' their sugar and 
saturate the water as much as possi- 
ble with it. Tins water is to l»c 
strained and boiled (low n for the su- 
gar. Some inciely expie-s the juice 
from the Ircsh loots, and hud' this 
down ; otheis boil the roots ; hut the 
sugar extracted in eitiiei ut these 
ways is not equal in quality to the 
first. mTolessor Lanipadius obtained 
from llUlbs. of the mots, dibs, of well 
grained white pow'der sugar ; and 
the residuums aflorded seven pints of 
a sjiirit rcsemlding iiini. Achaid 
say.s, that about a ton of roots pio- 
diiecd him a lOOllis. of raw sugai, 
which gave 551hs. ol lefincd sngai, 
and 2rilbs. of tie.iclc. Rut the sugar 
w’liich is so universally used, is 
folded hy the sugarcane (ariiiido sac- 
charifera), winch is raised in our co- 
lonics. When this plant is lipe it is 
cut down, and cnislieil hy p.’ls^i|lg it 
between iron cyliii'lers placed perpcii- 
diculail), and moved hy w'ater or ani- 
mal strength. 'I’hc jniee which Jlow.s 
oiithy this strong piessiirc is received 
in a shallow trough filaced beneath 
the (yliiidor. This juice is called la 
the Fieilcli sugar colonies resou-i 
and the cane, alter Iiaving nmlerguno 
this prehsiire, is call' d hrga»»(\ 'Plie 
jniee in 11)01 e or less bacdiajiin*, ao 
cording to the natiinMif Hie soil uu 
w'hich Hie cane has glow ii, ami the 
weather that has prednininated dni- 
ing its giuw’tli. ll is aqueous when 
tiic soil Ol the went her has been liii- 
luid ; and in contraiy ciieuiuslanccs 
it is thick and glutinous. 'I'he jiiieo 
of the cane is conveyed into boilers, 
W'here it is boiled with wood ashes 
and lime. It is subjected to the 
same operatioli in three several boil- 
ers, care being taken to remove, the 
scum as it rises. In this state it is 
called svriip ; and is again boiled with 
lime and alum till it is suffieieiitly 
concentrated, when il is poured into 
a ves.iiel called the cooler. In this 
vessel it is agitated with wooden 
stirrers, which" break the «inst as it 
foims on the Miriaec. It is afteiwaiil 
poured into easks In accelerate its 
cooling; and while it is ^till warm, jt 
is convened into hairels standing up- 
right over a cistern, and pierced 
through their bottom with several 
holes stopvcd with cane, Thu syrup 
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wliicli is not coqdonBed fillei s tliroagh 
thcsL' caucs into tlic cistern hpiiuatli ; 
and leaves the sui^ar in t)tc state 
riilled coarse sugar or muscovado. 
This «iignr is yellow and fat, and is 
piilitu'd in the islands in the lolluwiiig 
ni'itiner : — 'I'lte svinp is hoiledj and 
iKiured into coineul eailheii vessels, 
naving a Miiall pei loi tiliuii at the 
apex, which is kept closed. I:!ach 
eone, reveiM'd on Hs apex, is siip- 
jxntcd in anottier earthen vesseh 'riie 
syiup is stirred togetiicr, and then 
left to eiystallize. At the end of lit* 
tecii or sixteen hours, tlie hole in llie 
point ol each rone is opened, that the 
iinpine syrup inav i un out. 'I'lie base 
of these hiigai loaves is tiieii taUen 
out, and white pulverized su^ar sub- 
stituted in its stead; whnli being 
"viBvejl pressed down, the wliole is co- 
veVod with fday moistened with \\ ater. 
This water liters through the mass, 
carrying the syrup with it which was 
mixed with the sugar, but which by 
tlii^ lUiinaifement flows into a pot sub- 
stituted ill the place ol the flrst. 
This second fluid is called fine sviup. 
Cave is taken to inoistiMi and keep the 
clay to a piopcr degiee of softiie-s, as 
it hecoinesdry. The sugar loaves arc 
afterv\"iid taken out, and dried in a 
stove for eight or ten days ; after 
which they arc pulverised, packed, 
and exported to Europe, where they 
arc still farther pui ificd. The opera- 
tion of the French sugar refiners con- 
sists ill dissolving the oassouade, or 
clayed sugar, in lime water, Hul- 
lucKs' blood is added, to promote the 
clarifying ; and, when the liquor be- 
gins to noil, the heat is diininhlied, 
and the .scum carefully taken olT. It 
is in the next place concentrated by a 
brisk heat ; and, as it boils up. a small 
iiiiaiitity of butter is thrown in to riio- 
aerate its agitation. When the boil- 
ing is sulhcieiitly effected, the fire i» 
)>ut out ; tlio liquor is poured into 
moulds, and agitated, to mix the sy- 
rup together with the grain sugar al- 
ready formed. When the whole is 
cold, the moulds are o^teiied and the 
loaves are covered with moi-teiicd 
clay, which is lenewcd ftoiii time to 
time till the sugar is well elcaiiscti 
from its syiup. The loaves heiiig 
then taken out of the moulds, aie 
carried to a stove, where they aie 
gradually heated to 145 deg. F. They 
remain in this stove eight days, after 


whieh they are wrapped In blue paper 
for sale. The several syru]>s. treated 
liy the same methods, afford sugars 
ot inferior qualities , and the last por- 
tion. which no longer altords any 
crystals, is soM by the ii.iiiie of mo- 
lasses. The Spaniards u<.e ihese iin*- 
hisses in the preparatiuii ol sweet- 
ineats. A solution ol sugar, iiiueli 
lesiC conceiitrarcJ than that we have 
just been speaking of, lets lall by re- 
pose crystals, which aflVet the loim 
of tetrahedral prisms, terminated by 
dihedral summiis, ami known by the 
name of siigai-eandy. The preceding 
account of the inanufaetiire ot sugar 
in the coloiiies is ehii'rty extracted 
troin Chaplal. 'I’lie lollowing is taken 
!rom Edwards* History of Uie W'est 
{••dies, the authority of w'hich is iii- 
diibitable. Such planters as are not 
loitijinitely furnished w'itli the means 
of grinding their canes hy water, are 
at this season frequently impeded by 
the lailiire or insiifticieiicy of tlieir 
mills ; fur though a sugar mill is a 
very simple eontrivance, yet gieat 
foi oe is requisite to make it vanquish 
the resistance w’Inch it necessarily 
meets wdth. It principally consists of 
tiiree upright lion rollers or cylinders, 
from thirty to foity inches in length, 
and from twenty to twenty-five inches 
in diameter ; und the middle one to 
which the moving power is applied, 
turns the other tw’oby means ol cogs. 
The canes, which arc previously cut 
clioit and tied into bundles, are twice 
Bompressed between these rollers ; for 
after they have passed through the 
first and second rollers, they are 
turned round the middle one by a 
piece of frame work ot a circular 
form, which is called. In Jamaica, 
the dumb returner, and forced bae.k 
tlirongli the second ami third. >Tty 
this operation they arc squeezed com* 
plcfely diy, and sometimes even re- 
duced to powder. Tlic canc-julec is 
leceivedin a leaden bed, and thence 
convev cd into a \ es^el called the re- 
ceiver. The rcluso, or macerated 
rind of the cane, which is called cane* 
trash, xerves for fuel to boil the li- 
quor. The juice from the mill usually 
euiitainx eight parts of pure water, 
one part of sugar, and one p.*irt made 
up ot irroxs oil and mucilage, with a 
portion of essential oil. Tlie propor- 
tions arc taken at a medium; for 
some juiee has been so rieli as to 
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make a hof ahead or siateen humlrcd 
of sugar from tbirteen hun- 
dred gallons, and some is so watery as 
to require more than double that 
quantity. The richer the juice is, the 
less it abounds with ludiliidaut oil 
ai!il gum ; so that very little know- 
ledge ot the contents of any other 
quantity can he obtained by the most 
ex.ict analysis oi any one quantity of 
jiiiee. 

The following matters are likewise 
U'^iially euiitaiiied in cane-juice. 
Sonic of the green tops, which serve 
to tie the canes in bundles, are often 
ground in, and yield a raw acid juice 
exceedingly disposed to ferinciit and 
reiidei the whole liquor sour. Jleside 
these they grind in some pieces ol 
the ligneous part of the vane, some 
diit, and lastly, a substance ot some 
importance, which may be called the 
cruHt. Thi.s sulistaiice is a thin black 
coat of luattor that siii rounds the rane 
between the j«duts, beginning at each 
joint, and gradually growing thinner 
the larcher Irom the joint upwards, 
till the upper part lietweeii the joints 
appears entirely f^ee from it, and re- 
sumes its bright yellow colour. It is 
a line black powder, that mixes with 
tlie clammy exudations from the cane ; 
and as the lairness of the sugar is one 
symptom of its gnodiiess, a small 
quantity of this cru’>t must very much 
urejndicethe comraudily. Tlie sugar 
IS obtained by the following process: 
The juice or liquoi- runs Iroin the re- 
ceiver to the boi'iiig-hoiise, along a| 
wooden gutter lined with lead. In | 
the boiling-liou«c, it is received into 
one of the copper pans or caldrons 
called clarifiers. Of these there are 
generally three ; and tlicir dinieiisioiis | 
are determiiwd by the power ui sup- 1 
plying them with liquor. Theie are | 
watcr-iuills that will grind with great 
facility sufficient lor thirty hogsheads 
of sugar ill a week. Metliods of 
quick boiling caniiut be dispensed 
with on plantations thus fortunately 
provided ; fnr otherwise the c.iiie li- 
quor w'ould unavoidably become 
tainted l>c'(ore It could be exposed to 
the lire. Tlie puicst cane juice will 
not remain twenty minutes io the re- 1 
ceiver without fermeuting. Hence, 
claritwrs are soinetiiues seen of one 
tliousaiid gallons each. But on plan- 
tations that, during crop time, make 
frqak fifteen to twenty w(shead» of 


sugar a-week, three rlarificrs of 
three or four hundred gallons each 
are sufficient. The liquor, wheq cla- 
rified, may be drawn olf at once, with 
pariM of thio size, and there Is leiiiirc 
to cleanse the vesieN every lime they 
are used. Bach claiilier is furiiislied 
either with a siphon or cock for draw- 
ing otF the liquor. It has a Ilut bot- 
tom, and is hung to a separate liie, 
each ohiinney having an iron slider, 
whfchtwiien slnit, causes the fire to 
he extinguished through want of air. 
As soon as the stream from the re- 
ceiver has filled the clarifier with 
fresh liquor, and the fire is lighted, 
the temper, which is generally Itvis- 
to] wliite-linie In powder, is stirred 
into it This is done, in order to ncu- 
fialize the superabundant acid, and 
to get rid of which is the greatest ij^- 
ficulty in sugar-making. Alkali or 
lime, gciieriilly effects this ; and at 
the same time part of it Is said to be- 
come tbc basis of the sugar. Mr. 
Bdwards affirms, that It affects both 
the smell and taste of the sugar. It 
tails to the bottom of the pans in a 
black insoluble matter, which scorchea 
the bnttnin of the vessels, and cannot 
without difficulty be detached from 
them. But, in order that loss of the 
lime may be precipitated to the bot- 
tom, little more than half a pint of 
ilristui limp should be allowed to 
every bundled gallons of liquor, and 
Mr. lloiisie's method of dissolving it 
ill boiling water previous to mixing It 
with the caiie-julcp should be adopt- 
ed. As the force of the fire in- 
creases, and the liquor grows hot, a 
scum is thrown up, which is formed 
of the gniuiny matter of the cane, 
with some of the oil, and such impu- 
rities, as the nmi:i>age is able to en- 
tangle. The hear is now suffered to. 
iiici'case gradually till it nearly rises 
to the heat of boiling water. The 
liquor, however, must by no means 
he, suffered to boil. WImn the scum 
begins to rise into blisters, which 
breaks into white tiotii, and generally 
appear iii about forry minutes, it is 
known to be sufficiently heated. 
Then the damper is applied, and the 
fire extinguished ; and, if circum- 
stances will iidmit, the liquor after 
this is suffered to remain a full hour 
undisturbed. In the next place, it is 
carefully drawn off, cither by a si- 
.phM vrhkh draws up the clear fluid 
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(hroii(>^li tlip ^riiin, or bv iTioan<t of a 
poi'k at the bottom. Jii either ea!ip, 
tiip sciiin sinks down M'ltiiout broak- 
iiijf as the lojunr flons; toritsteim- 
<’ity iiruvotitb any »i(lmi\lnrp. The 
lii|iif)r is received inl«) a gutter or 
cfiaiinol, vvliioli coiivev" ittotheev.i- 
IiDi.itin^f Ixiiler, l■on^^Mnlv called tlie 
irraiiJ t-oiiijcr ; and if jnodiieed at 
liMt Irnrn good and uiitainted canes 
It will then a^jpear alinO'.t iiansparenl. 
InthefTiand or evapoialiiitf '•opper, 
whirli should be euJUj-icnny large to 
receive Ihe net eojitent^ ol uneol the 
rlaiiliOK, the Ininor is mo Herod t*i 
bnil, and Uie si uni, a*! it iiM'i., is eou- 
tiiniallv liikeii oil I'v lar.'je scammer'*, 
till The liL|noi bei nnies linei and sonio- 
M liar tliii ker. 'I’liis opei .itmn is lon- 
tiiine)i, till the snbjeel is ,o lediiee.l 
ill (|iifinlit\, licit It may he coiitaiiiiul 
irfthe iievt or second toppn, into 
vvhieh it is then bidloil. 'I'lie liqnoi is 
now •iliiiOst ol the I ohiin ol Vladeii.i 
wiiii'. In the soeond ( opper the hoil* 
tug and sciiniining aie roiitmued ; 
and il the '*uhjei l he not -o clean ins 
i" i^xpeeled, linie-w siter is tliiovvn in- 
to it. 'Phis addition not onh seives 
to give iiniie leniper, hat likewise to 
dilute the Inivior, whit!i sonielniies 
till* kens lim I ist to I'.eimit the feen- 
lenne^ to I'.^e in the »euui. When 
the tioth in hoiling aiise- in l.irite 
hiihliles, and Is not iniieli di^t olouieil, 
the liqiior IS s.i.d to ha\(> a (.ivouiu- 
hle <i| peaianee in tin' seiond eoppei. 
When, III eoiiseijnenee of -m h <-einii- 
iiiing and evapoiation, the l iiuoi is 
•.main so lediieed, that it inav he ror.- 
t. lined III tlie tiord copper, it is ladled 
into il, and so on to the last copper, 
which is called the t cache. 'I'li.s ai- 
1 :iiii:eineiit su|i|oses lour boilers oi 
eoppeis, besides the Ihree cliiiheis. 
Ill the loaelie ti e snl^jcct iiiidergoos 
'itiiolher e\ apornlii'ii, till it is sup* 
jMiseil boiled eiioicrli to he kmiiommI 
Ironi the iiie, 'I Ins operation is 11*11- 
ally ealleil stiikiiig, /. e. ladlieg the 
rnpior, vvh eli is now e\oeei!inif thick', 
info the coider. The eoo’ei, ot wiiieli 
Iheie are generally siX, is a shallow 
wooiien vessel, about eleven niehes 
deep, seven leel in ieiiirtli, and liom 
live to si\ leet vv.de. A cooler ol tins 
size holds a hogshead nt siigni. Here 
the sugar grains, ». e. a- it coids, it 
luiisinto a eoii*e irregiil.ai* iiiassi of 
Imperloet cr>staN, separating itself 
from the molasses. Fiom the cooler 
li2i 


It is taken to the etirtng-house, where 
the molaxses drains from it. Uiit 
here it may be proiier to notiee the 
rule f<*r knowing when the subjeet is 
fit to be ladled Iroiii the teaehe'to the 
ciioler. Many of the negio boiler'', 
from long linliit, guess aeciir.atelv bv tlie 
eye alone, judging by the appe iriiKo 
111 the grain on the back ot the latlle ; 
but the practice geiieiallv adopted, 
is to Jiidite by what is e-illed the 
toiieli.f'. r. taking iij' with the thumb 
:i*in-ill poitioii of the Imt liqiior liont 
the l.adle, and as the heat diminishes, 
ilrawing with the lore tingci the li- 
quid iiiti. .V Ihvoad. This thlcMid will 
suddenly 1)1 e.ik and bliiiiik Irorn the 
tliiimh to the suspended Imgei, in dif- 
t.'rent lengths, aceonling as the liquor 
i> 111(0 e or less boiled. A tin end ot a 
quirterol an ineh long genei ally de- 
tennnu'Kthc piopi'r boiling height tor 
stiong inuscovailo sugar. The eur- 
iiig-hoiu-e is a large airy hnihling, 
piov.ded with a capaeious molasses 
(i*«toru, the sides ot winch ari* sloped 
. 111(1 lined vv irii ten as 01 boaids. A 
Iranie of mas*v joisl-work without 
boaiding, IS placed ovei this cistern ; 
and eniplv hogsheads vvitkout head- 
ings are laiigcd on the joints of this 
li.aine. hhght or ten holes are hoi ed 
III the bottoms ol these hogsheads, 
and thiough each ui the holes the 
stalk ot a plantain leaf is ihrust six 
or eight inches below the joists, and 
long enough to stand uptight above 
the top ol till! hogstliead. Into these 
liogliomls the mass fioni the cooler is 
pi.l, which is railed potting ; and the 
mol:i*ses di aiiis throngli the spongy 
stalk, and drops into the ci>t(M-ii, 
vvlienoe il is oeeasioiially Taken tor 
di *1 illation. In the .space of three 
week*, the sugar bccoiUcH tolerably 
dry and fair. It is then said to bo 
enicd, and the | roeess is imisbcd. 
Sr.g.irthiis olitaiiied is railed iiiusco- 
vudo, and is the raw nialeiialwhcnec 
the ISiitish siigai -bakers chloliy mako 
their loat 01 refined lump. There is 
another soit, which was formerly 
iiiueii used in Great llrltain for do- 
mcstie. jmrpoaes, and was geiiernlly 
known by the name of T/islion sugar. 
In the West Indies it is called clayed 
sugar ; and the proee^s ot niaUng it 
M .IS tullovvs ; — A quantity of sugar 
from the cooler is put into conical 
pots or pans, which tlw Freneb call 
foi'ines, with the points downwards. 
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having a hole about half an inch in 
diiinictor at the bottom, for the nio- 
laasics to drain through, but which at 
first is doled with a plug. i\s soon 
AS the sugar in these puts is coni, and 
beroiitcs a fixed body, which is known 
by the iniddh' of ilie top falling in, 
the ))]ug is taken out, and the pot 
placed over a laige iar, intended to 
receive the syiup or molasses tliat 
diaiii lioni it. In this state it is left 
as long .IS the ii.olassos continue to 
drop, nlioii a stratum of clay is 
spi'i'ad un the sugar, and inoistened 
witli water. 'riiia, impel ceptibly 
oociiig thrungli the pores of the elay. 
dilutes the mol.uses, in coii‘‘e*jiience 
ol which more ol it conies :iwa\ than 
lium sugar cured in the hngshead, 
and the sugar ot eoiii'.c becnines so 
inneh whitei and pnier. Aceouling 
to Sloaiio, the process was iir't dis- 
covered ill llraail, liy accident A 
hen," sa)s he." having hei toot diity, 
going over a pot ot' sugar, it was 
iVmiid under her leet to he whiter 
than el'-ewlicve." The reason :is- 
sigiicd why this process N iioi uni- 
vei sally adopted in theiJiitidi ug.u‘ 
islands, is tills, that the w.itei v h'eli 
dilutes and eariios away the uiotasse». 
dissolves and canics w’lth it so uiueh 
of (he sugni, that the diifei eiice in 
ijinlitv docs not pay i’oi the dillVr- 
iMice III quantity. It is piuhahle. 
huwevei, that the J'rench planters 
arc of a dilFeienc opinion; tor up- 
wards of four liundred of the planta- 
tions of St. f)oiiiiiigo have the neces- 
aaiy app.iiatii- for claying, and ae- 
tiiaily f'liriy on the sy-tein. Sugar is 
very soluble in water, and is a eo'rd 
iiiediuiii for uniting that fluid with 
oily inatler-. It is iiineli used loi do- 
niestie pui poses, and a|lpear^ on the 
W'hole to he a lalnahle and whole- 
Home aiticle of food, the uses of w’hieh 
are most probably restiictcd by its 
high pi ice. This price iiray in a cer- 
tain degree arise from the nature of 
the article and its original cost ; bat 
is no doubt in a great measure owing 
to the inhuman and wasteful euUiirc 
by slaves, and the ahsiird principles 
of European eoh)iii'/,ilion, duties. 
dr.iwback9, and bounties, which have 
the effect to create unnatural inoiio- 
olies, and to prevent eommerec from 
tiding Us Ihvcl. This is cinineully 
the case with regard to onr West- 
India islands, and their produce. It 
529 


appears that sugar has the prop ery 
ot reiidoriiig some of the earths solu- 
ble ill tvatcM*. This property was ae* 
cidently discovered by Mi. William 
llamsay of Glasgow. Being employ- 
ed in making exppiiments on sugar, 
and happening to pul some quick- 
lime into a cold solution of it, he no- 
ticed that it had acquired an uncoin- 
nion caustic taste. Hence he con- 
cluded. that sugar possesses the pro- 
perly* of dissolving a eertuiii propor- 
tion ill lime : and in order to ascer- 
tain its capacity in this respert, 
experiments weie made upon this 
e.'ii'th, together with strontitos, mag- 
nesia, and barytes. Sugar, dis«>olved 
ill watei at the temperature of bO deg. 
is capable ot dissolving one-half of 
iU weight ol lime. 'I'lio solution of 
lime in sugar is of a beaulitnl white- 
wine coloin, and has the siiicl^ of 
flesh slaked quicklime. It is precipi- 
tated iroin the solution, hy the rar- 
Itonie, eitiic, tartaric, sulphuric, anil 
oxalic acids : and it is decomposed, 
by double aflliuty, by c-austic and 
carbonated potash and soda, the el- 
trate, tartrate, and oxalate of ]»olash, 
i*kr. All equal weight ot strontia, 
with the sugar employed, is capable 
ot being dissolved at the temporatuic 
of 212 deg., and ot being retained in 
solution by the sugar at 50 deg. of 
Fahrenheit. On exposing the crys- 
tals, wliicli had fallen down during 
the cooling of the liquid, to the air 
ot the .atinospheie, they attracted 
carbonic acid, and clfloiesced. The 
solution of strontia in sugar is of u 
hue vvhite-wiiie colour, and, like that 
o lime, has a peculiar caustic smell. 
This eaith is piecipitated hy caustic 
and carhoiiatcil potash and »f»da ; 
alsohy the rarlionie, citiic, tartaric, 
sulphuric, and oxalic acids ; and it 
ih decomposed hy eoinpoiiiid afliniry, 
by the rarboiiates of potash and soda, 
al-n by the citrate, t.irl rate, and ox- 
alate of potash. 'I'he holntioii of 
inngnetiia in syiup, like those ol limo 
and strontia, was of a pine white eo. 
lour, and had no sensible v.n'iation in 
smell or taste from the conmion so- 
lution of sugar, faither than that the 
sweet seemed luuch ii)i)>roved, and 
was Kift-r and more agreeable to the 
palate, "as if it were entirely freed 
fiomtheeaithy taste, which unrefined 
sugar Irequeiitly has. Un its reinaiii- 
ing at rest lor some months in a hot- 
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tie well corked, tlie ap- 

peals to he entirely separated. Very 
little alumina is diifsolved hy a soln- 
tiiiii ol sujf.'ir, M’hen fresli precipitated 
earth is preserd-cii to it, citliei in the 
ndii or hot state. The union of snjrai 
w ill) tlo‘ alkalis has been long known : 
hut this IS rendered more strikingly 
evident, l>y carhonated potusii nr soda, 
for instance, deeoniposing the solu- 
tions of lime and silrontia in sugar, 
hy double affinity. In niaUing^, solu- 
tions ot uiiietined sugar lor eiilinary 
purpose^, .a giev-eoloured substatice 
is found fic(|iienily precipitated. It 
Is pi'obaiile that this |iroceeds from 
superahnndanee of lime wliieli has 
beiMi used in cLiri tying the juice of 
the siigai-ciine at the pl.anlations 
ahroiad. Sugar with this imperfer- 
timi, is known among the lehners of 
article liv the name of weak. 
And it is justly termed so, the proei- 
pitiitod matter being nothing hut lime 
Whieh lias attraeled cat home acid 
from the sugar, fof which there is a 
gie.it pi obaliilil) ), or fiem the ,aii o( 
the atmosphere.’ A iiottle in whieh 
was ke|it .i solution of lime in sii^.ir 
for at le.ist tom veais, closely corked, 
was eiitiiely iin’ru-ted with a yeilow- 
isii-colonred matter, whicli on exaiii- 
iiiatioii was tourid to he entirely car- 
bonate ot lime. Sugar i'o known to 
he a very powerful aiiti-'.eptie, and 
tlimigh li is ('luploycd in iii.aking 
h.ims, III wliicli it is one of the must 
aetive substances in preserving ; it 
is desei ving of a inure extensive ap- 
plioiitiori, as it does not, like s.ilt, de- 
stroy the provisions, and is itself im- 
tritioiis. Fish may lie preserved in a 
div stale, ami peifectly lr *sli, hy 
means ot sugar alone, an<l even a 
very small qiiantity of it. Fresh fish 
may he kept some days, and when 
hml I'd he as if ju-t eaiiglit. If diied 
and kept tree from inouldiiiess, there 
.seenn no limit to tlieir preservation ; 
ami they are much lietter m this wa), 
than when salted. This process is 
partieiilailv valuable in making what 
IS calleu kippered salmon, whieh, 
when thus prepared, aie superior in 
fl.ixor mid (|uality to those which are 
salted or smoked. It is li.arelv iieees. 
sarv to open tlie fish, and apply sugar 
to the musciilnr part, placing it in a 
horizontal position tor two or three 
days, that the sugar may penetrate. 
Alter tills it may be dried : and it is 


only further ncoessaiy to wipe and 
ventilate it oecasionally to prevcMit 
inonidincss. A table spoontui of 
brown sugar is sufficient for a sal- 
mon of live nr six pniiiids, and if a 
salt flavor lie desired, tiic same iiuaii- 
tity may he added. 

SiJUAR OF LISAD. Acetates of 
lead. 

SUTiPHATES. Definite compounds 
of siilphuiic acid with the biililiahle 

b.iscs. 

SULPHITES. Definite co.iipnunds 
of sulphurous acid mIMi the hnseti. 

SULPMUll, 18 a well known sub- 
stance, sold 111 the form of a powder 
or in 8 oIid pieces, wIilmi it is milled 
lit tinstone, ft is fniiiid in the iiidgh- 
lioiirhnod of volc.inoes : in the Ivaet 
n| land iielween Naples and the an- 
cient Baia;, called Solfa-terra, the 
smoking plains, the remnant ol a iiall- 
extiiigiilsiied volcano, it is fniind in 
gieat ahundanee. Sulphni is hi ought 
III large i|iiaiitities to this eountry 
irom Mount Etna in Sicily, hut is to 
he found in giealeror less cpimititie^ 
near all volcanoes, of which the iiiiiii 
her thronglneit the woild is veiy 
great. Sul]diui is olten found in co.'l 
mines, and indeeil the eoniinoii coal in 
out lues moie or less eontaiiis tins 
mineral. It is often found conilniied 
with iron, copper, and other melals, 
when it is railed pviites. When pnri- 
lied fioin other matter, its specific 
giavity is about I'llDO. When siilpliur 
IS heated to aiiout ISO® of Fahrenheit, 
it <ieiids oIT fumes, and its odour is 
Ai’c'l known ami very suflocuting. Jt 
i-. employed to force foxes and bad- 
gers troin theii hole',. At 22.V> siilphiii- 
melts between and it he- 

eomes visrid and of a brown eoloiir, 
and at flOO® it ^I^ps in fine powfler. 
When slowly eoolcd it forms a hue 
tiliroiis ci y^talliiie mass, mil as it 
eooN iroiii the ai laiigeinent of the 
particles in eristals, it ocenpies nioro 
hulk in the same manner, and for tlio 
^ainu reason as ice is lighter than 
liquid water. Sulphur siitTers no change 
hy exposure to the air. It is not sol u bio 
in water, but it may be di'^solved in a 
small quantity in oil or spirit of wine. 
Put some spirit of wine into a retort, 
aivl a small quantitv of powdered sul- 
phur, and hold the retort over a lamp 
or candle, in order to c.ause the aidrit 
to rise in vapour, or in other words to 
distil it. Let the spirit which CQotes 
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off by (listilliitiou bo poui-M into dioiits must be wetted and mixed to- 
I'loar ^Inss, and ;u1d tu it ^vafor, sul- gother in a certain prnpoitioii, and by 
phur will be precipitated to the bot- unotlier opciation, made to loim into 
loin, which will prove that eoine had frrains ot powder. The drxing of 
been dissolved by the spirit. Sulpbui these blill more danyeioiis than the 
has iioni time immeinonal hoeii eiu- piecedinfc operations. Tlie heal of 
ployed in piodiiriiii; a line wliite eoloiii the sun is quite iosiiihcieiit. and it is 
ill wiiol nr viih. 'I'he elleet may he lequired to prodiiee a great heat 
seen by lioMii'g a pieee ol ilaiiiiel near and yet avoid making ,iny sparks, 
tliellanie-^ol alexvhrimstuiieiiiatrhes: which might blow all up at onee. 
a lar more heautilul evpeiiinent is to This is effected by a piece ot iion 
t.iko a leil rose, and hold it near tiie x\liioh^oinmunicate'< with a lire in un- 
tnine<< of >.oine hiirning Inimstone other npaitnient, and tlie heat eoming 
mnteiies, .ind it inimediatelv hcemnos graduailv along lliis iron, raises the 
white. Sulphur is oiten loiirid in a teinpeiature of the room sullieieotly 
state of iiatuio, eoiiiliined w'lth soda to dry the poxi'der, so tliat it no dust 
]»otu'-s ai’d tiu* eailli^. Such bodies rise Iroin the jiowder and fall upon 
may lie (oimcd }>\ art, by niclt’iig the this iron, no exit will eii'-iie. Sulphur 
siilpliiir and mixing Ihe alkali or eaith eomhiiies with oxygen and (oiiils dil- 
xvilli it, XX lien in a Mate of lusion. feveiit acids. t^ufp/iunc nnfl Sul- 
Sulpliur is otten employed lor taking phurtms ileitis. Jt comiiiiies with 
oil iinpiessiuiis lioiii soul medals, and hydrogen, torming sulphuietted hxft-o- 
coins* it is melted at a lieat iiom ,*100” gen. The usual xvav ol piei>aiiiig it 
to nriQ^, and ponied iiilo water, xvheii is to pour dilute sulphuric aeiJ or mu* 
it is of a 1 eddish colour and soft as liatic acid on the black sulphiiret of 
XX ax: in tliis state the iinpressioiis non or antimony, in a retort. It may 
are made, and the .^ulpliur in a shoit he colleeted tlnongh niereiiry, xvheru 
time lieenmes hard, and as it is not aecuratc experiments are to Im made, 
affected tiy aii and moist me, it is ex It bums xvlicii a lighted taper is 
eeediiigl) xvell adapted for preserving brought near it, with a pale blue 
the impressions unulteied tor a great flame, aud deposits sulphur, II has 
length of time, S^ulphni' is used in the smell of rotten eggs. It is ah* 
Ideadiing and dyeing, lii medicine it sorbed by water, which takes np more 
it is employed xx'itli tlie most hciicflcial than an cr|ual volume ol the gas. It 
effect. It is used to close the aeaius of is very deleterious to nniuial hie. U 
Ci'sk*, liom w’liieii XX utei may lie Oozing unites wdtii alkalis and oxides, lonii* 
out. tor xxirioh it IS well adapted, as it ing bydiosiilphuiets. Siilphiiretted 
is iiixohiide ill that li((Uid. Ita gicat hydropen. sulphni, and the alkalis, 
intlan.inal ility rendcis it evtieinely have the propeity ol loiining xeiy 
useli'l ill one of the most ordinaiy variable triple copipouiids, wliich con- 
piir|'o*-'Os in sti iking a liglit, either by tain lc*‘S sulphuretted hyi'rogeti than 
means ol a tindei box, or a box eon- the Iixdrosulphurets. Tliese^haxe been 
l.iiiiing a prepaiatioii ot plio^phoiiis. called .sulphuretted liydro-sulphiiiets ; 
Tlie mo't nil] ort.int |-ui pose to xxhieh hut the name ot hydrogcuateil sul- 
it is applied, is in tlie eoniposition oj phurets has lieen given to tliose i oiii* 
gnnpow'dei, as by its iiiLiaiiimability a Dinations which haxe heen s,atuiatod 
((iiaiiliiv ol gUTipoxvdei is set on lire with sul|>linr at a high temperature, 
ill a inoment, and tlie effect of gnii* They arc sometimes called hydiogn- 
pfixvder depemls on tiiexxhole explo* retted siil phurets. 
ding at once, and at one poxveiful SULITILJUISTTISJ) CTIYAZIC 
ellVnt piopelliiig all before it. The ACTD. Sulphuro piiissic acid, 
component parts of gunpoxvdrr are SULPHURIC Acil). Wlien snl- 
sulpniir, charcoal or carbon, and salt- phur Is lieatnl to 180*^ or 190^ in an 
petre or nitrate of potass. These open vessel, it melts, and soon atter- 
must he gionnd exceedingly line sepa- ward eiiiita a bluei«li flame, visible in 
rately, one from aiiothei. As the use the daik, but whh'h, iu open day- 
of iron xxuuld be exiecdiiigly dan- light, has the appearance of a white 
gerous, tlie machinery must all be lume. The flame has a suffocatiug 
made of xvood and copper, and even smell, and has so little heat, that it 
with every possible care theie is mucb xvill not set fire to flax, or even guni- 
danger in the operation, The ingre* powder, so that in this way the sul* 
61 tl 
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may he entirely conanmed out of lAvise. in the enonlngdiatillalion, greatly 
it. If the heat ho still aumncntcd, the I weahon the acid. As soon aa the cal* 


Millihui boils, and «uddon!y bursts into 
a luiioh more luminous flame, the s.-imo 
suffocatint' vapour still continuing' to 
bo oinittod. 'I'lio siiiroratiiij? vapour ol 
sulphur is ^inlnliod by water, A\ilh 
A\ hicb it foiniM the tiuid lonnerly eallod 
volatile vitriolic, now sulphuioiic acid. 
If this fluid ho ox]iosed toi .i time to 
the air, it loses tin* sulphureous smell 
it bad at first, and the acid bi^couies 
more fixed. It is then the fluid wliirli 
was forincily called tlio spirit of vitriol. 
IVIuch of the Avater may be driven off 
l»y heat, and the dense aeid Avhicli re- 
mains is the sulpbnrie aeid, ooiiiinoiily 
called oil of vitndl ; a name Avliieh 
was probably ffiven to it liom the lit- 
tle noise it makes Avheii poured out, 
am}, the iinetuous feel it has when 
lubned betAA'een flie fingers, prodneed 
by its eon oiling and destroying the 
akin.Aritli which it louns a soany oom- 
poiiiul. The utoiie or mineral called 
m.iitinl pyiites, AvIiich consists foi the 
iiiO'>t pait of sulphur and iroii.is loitnd 
to he conveited into the salt called 
green \ifiiul, hut more pro]>erly sul- 
phate ol iron, h) exposnie to an and 
moi»!ine. In thi-o natuial proees.s the 
PM lies hre.ik .I'ld fall into pieces; 
and il the change take place rapidly, 
a considerable increase of tempcia- 
fuie liillous, Avhieli is soinetiiiies sufti- 
eieiit to .-et the mass on fire. Uy con- 
diicliog this opeialioii in an accurate 
AA’aA, it is found that oxygen is ab- 
horhed. 'Phe sulphate is obtained by 
sidiitior. in water, and subsequent e\’a- 
]ioration ; by Avliidi the crystals of the 
salt aio .separated from the earthy 
impiiiities, whicli were not suspended 
ill the water. The sulphiirie acid was 
lonnerly obtained in this country by 
distillatinii from sulphate of hnn, as it 
still is ill many pints abroad , tlic com- 
mon green vitriol is made u.se of for 
this purpose, as it is to be met AvUh at 
a low price, ami the acid is most easily 
to be extracted from it. With respect 
to the operation itseM, tlie fidlowiug 
paiticulars should be attended to: 
first, the '’itriul must be calcined in an 
iron or earthen ve<>se 1 ,till it appeals of 
a yellowish red colour : by this opera- 
tion it will lose half Its weight. This 
is done in order to deprive It of the 
greater pait ot the water Avhich it has 
attracted into its crystals during the 
crvstallixation« and wliicU would other* 
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ciriation is finished, the vitriol is to be 
put immediately', Avhilo it is warm, 
into a coated earthen retort, which is 
lo lie tilled two -1 liirds Avitli it, so That 
the ingredients may liaie siiffieioiit 
riioiii upon being distended bv the 
beat, and thus the luirsting of the re- 
loit be prevented. It Avill i>e most ad- 
visealile to liavetlic retoit immediately 
enclosed in biidv-woik in a rev'erbera- 
toiy furnace, and to >>t()p up the neck 
of it till the distillation begins, in 
Older to preAcnt the materials from at- 
tracting ticsh humidity from tlie air. 
At the beginning of tlie distillation, 
the letoit must be opened, and a niode- 
r.ate liie is to be .applied to it, in mder 
to expel iiom the vitriol all that part 
of the phlegm AA’hirh does not taste 
strongly of the and, and which may 
he levived in an open a'csscI jdacei 
iindei the retort, linl as soon as Iheie 
appear .iny aciddiops, a ie‘ ciAei is to 
be added, into wliicli has been pievi- 
ously ])oiiied a r|iianlity of the acidu- 
lous fluid winch has conic over, in tho 
pioportion ol h.iU a ))onnd ol it to 
twelve nounds of the cabined vitriol: 
AA'lieii tlie iceeiAci* is to he seemed 
with pro|>ei lilting. The lire is now 
to he raised liy little and little, lo the 
most intense degiec ot heat, and the 
receiA’cr eaieinlly covered with Avet 
cloths, and, in winter time, wIili shoav 
Ol ire, as the acid rises in the forni of 
a thick AA'hitc vapour, which, towaid 
the end of the operation becomes 
hot, and heats the leeeiver to a 
great degree. The fne must be coiili- 
iiiied at this bigli pitch for .scveial 
days, till 110 vapour issues Iroiii tlie 
retoit, nor any ili op* are seen trick- 
ling doAvn its Kides. In the case of a 
gu*at quantity ol vitriol being dis- 
tilled, RJ, llernbardt has observed it to 
continue emitting vapours in this 
manner for the space of ten days. 
When the vessels arc quite cold, the 
receiver must he opened carefully, so 
that none of the luting may fall into it : 
after which the fluid contained in it is 
to be poured into a bottle, and the air 
carefully excluded. The fluid that is 
thus obtained lathe German auIphiiTic 
acid, of which Bernhardt got sixty- 
four pounds from six hundred weight 
of vitriol ; and on the other hand 
Ai'hen no water had been previously 
poured into the rccciveri filty-ty\o 
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poniiils only of a dry concrete acid. 
This acid was ionneily callpd placid 
oil of vitriol, and its oonsUtmco is 
owini; to a inixtiin' ot siilpliuvous 
arid, whirli orra'^ioiis it to hrcoino 
solid at a iiiodcratr tcirippi atiiro. Tlip 
i^iilphurir acid made in (ii'cat liritaiii 
is pi'oilurcd by the combustion ol sul- 
phur, There are three coiiditioiis re- 
ijiii'-ite ill this operation. (>xv/rcn 
iiin-t be juesent to inaiiitain the coin- 
luistioii ; the vessel must be so close .is 
to i>re\oiit the escape of the volatile 
matter which iisos, and water iiiiist 
be present to iinhil>o it. For theso 
purposes, a luixtnie of ei^ht parts of 
sulpliur with one of nitre is placed in 
a oroper vessel, enclosed within a 
chi^nhor of eoiisideiahle size, lined 
on all sides witli lead, and eovored at | 
bottuiTi with a siiallow stiatuiii ut 
water. The mixture heiii(? sot on lire, 
will hnin for a eoiisntei aide time hy 
viitne ol the supply of oxyi^eii which 
nitre jjives out when heated, and the 
Avater iiiihihin^ the snlphnroiH ra- 
pouis, becomes I'ladnally moie and 
more acid aft"r iepe.ite<l coinbu«tioiis, 
and the add is aftciward concen- 
trated by distillation, 'fhat the nitie 
supplies but a veiy small portion of 
tin* oN^ffCii, has heen shown by 
Mill. Cloineiit and Desoirnes ; for 100 
parts of nitre, with a ]»ioi»er su]ipl) of 
sniphnr, ivill yield 2000 parts nt sul- 
phuric acid, AA'hich coiitatii 12(K) of 
oXAjfen ; .iid after fh>‘ hnti'inf? ol the 
nitie, it U con\ cited iiibi tlie sulphate 
and Insiilphite of ]totass. wliicli coii- 
tai'iahiint as miidi oxyneii as ihe iiitie 
niiiriiKillv dul. II i*- a •|n'*sfioii then 
Avheneo ttu* nxvfjeii ol llie a< id is oli- 
taiiied. These cbeini^ts suppose, that 
in the piocess, nilroii*. and nitric acids 
in tlie vapour are displaced from the 
nitre, winch are dci omposed hy the 
snlphnnms acid into nitrons jras and 
deiitoxide ot azoic. 'Miis pas beinp 
heated, becomes .i little lijfiiter thaii 
air, and rises to the top of the cliarn* 
her loan apertine which the nianntac- 
tnrers had alwaAs lieen ohliped to leai’c 
open, or the process of acidilicatioii 
Avouhl not go on This nitrons yai>oiir 
eomiiig in contact Avilli the air, ab- 
sorlis oxAgeri, becomes nitrons acid 
vapour, an he.ivy aeriform body, which 
iininedl itely precipitates on the sul- 
phurous flame, and is changed into 
sulphuric acid ; whilst itself again 
taking the form of uitrous gasi re- 
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aseends to the aperture, and descends 
Avifh fresh oxygen as helore. Sir fl. 
Davy tonnd tli.it the preseiiee of 
AA'ater Avas necessary iii this pioeess. 
Tlie oniphiirie aciil ot roiniiieice con- 
tains about 7 parts in lUUU ot foieigit 
saline inattcr of siilpliate of fiotash and 
lead ; fiom which it may he freed hv dis- 
tillation. (rennine eoinmercial siilphu- 
liencul should not he weightiei than 
I’HfSfj, ^or there is reason to sus- 
pect adiilteiation. 'Die biilplinrio 
acid -jtiongly attr.icts Avater, Avhich it 
takes fiom the atmosphere Aeiy ia- 
pidlx', and in largei qn.intilies it siit- 
leied to lemaiii in an open A'cs-el, im- 
hihing oiic-ttiird ol its weiglit in 
tweiity-lour hours, and more than six 
times its weight in a tAvelve-inoiith, If 
lour parts hy wciglit he mixed AvilU 
one of Aval or at r»0“, they prod nee «ii 
instant anemis he.it of 3U0" F. ; and 
four parts raise one of ice to 212*^: 
on the nmtiary, lour parts of Ice, 
mixed aaUIi one of acid, sink the tlier- 
inonietei to heloiv 0. Vi'hen pnie, 
it is colourless, and emits no liimeB. It 
leijiiiies a gieat degree of cold to 
fieeze it; and it diluted Avith half a 
part or more ni water, iinlc.-s th« 
niliition he earned veiy tar, it be- 
comes more and more dilheult to con- 
geal ; yel at the speeilie giaiity of 
l*7fl. or a fcAV hundredths aliove or 
below this, It ma) lie frozen l»y sur- 
rounding it AA'ith melting snow. Its 
coiigellatioh foiins iegu!.i.i piisin.atic 
eiAst.ils Avilh six sides. Its lioilitig 
point, according to llergiriaii, is . 11 :^ . 
accoidingto Dali on, .’>'.>0^. Snlphuiiu 
acid lias been called oil of vitiiol from 
its oilv eonsistence. All simple emii- 
Imsrihles dcromposc U. At uf 

Faliroiiheit, sulphuric acid is con- 
veited with sulphur into sniphiuoiis 
acid. Tlie sulphuric acid is of very 
extensiA'C use In the art of rfiemislry, 
as Avell as in inetallnrvy, bleaeliiiig, 
and some of the proresses for dyeing * 
ill incdieine it is given as a tonic, stimii 
lant, and lithontriptic, and sometimes 
Used externally ns a eanstie. The com 
binations of tliis acid with the raiioiis 
bases, are called sulphates, and must 
ot them have long heen known by 
various names. With bai^tcs it is 
found native and nearly pore in A’ari- 
oiis forms, in coarse poAvder, rounded 
niasscs, stalactites, and regular erys- 
tallizations, which arc in some lamelv 
larj In others ncedlyi in others pris- 
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mfiti.** or pyramidal. The cawks of 
our i-nuntry and the Hol(igiiiaii atone 
arc nicicly native -ulphatcs of barites. 
Tlicir colour vaiicb con'-idoiably, as. 

as llicir H^rnic, but tlicir specific 
gravity is great, iliat ol a scry im- 
jiiire kind being IV8‘.), and the puie 
Borts varying from 4 to 4'S!55 ; hence it 
h.is I cc'iI distinguished by the names 
of niariiiur iiictallicum and ^mndeioiis 
upar. This Balt, though deleteiioiis, 

Ja less so than the caibonalo. of ba- 
rytes, and is mure economical fot pre- 
paring the inuiiate lor medicinal pUi- 
poses. U reqiiiies l.*l,OUO paits ol 
neater to dissoh e it at Siiiphate 
ol stiontinn has a coiisideriihle rcseni- 
1dan.-t* to that ol hanles in ilb pin- 

S icrtics. It is tmind native Ju consi- 
lerable rjuantil’cs at Aii^t 1‘assage 
and othei jdaces in the eeieh! ourhood 
o^ IJiiilol. Tt require-) .'JHlO parts of 
hoiliim water to dissolve it. The buI- 
phate ol potash, vitnolated Kali of the 
Jjondoii college, formerly vitriol.iled 
taitrii, sal dc diudins, and urcanuni 
duplicatntn. on-ialii/es in hexacdr.il 
inisms.tejrnii'viled by hexagonal pM.i- 
imds, hut Mi-eeptible ol vaiintioris. 
Its rrv'<^aIli".'<tMi'i by qui<k eooling is 
ennlnscil It- taste is bitter, aiiid, 
ai 'I a little .saline. It is soluble in o 
j.'.its oi I o.tii'g v.at'T, :u)d Id parts 
at dll'-'. In the tire it decrepitates, 
iMiU 1 ^ firsible hy a btiong heat, it ii. 
ue<'oiM{ios.iMe liy rliar.'oal at. a hiKli 
leinpeiaJnie. It in.iv be piepaied by 
diieet inixMire of itn compoueiit jaits ; 
luit the usual and cheapci-t mode is to 
iiciitrnlrze the siei'Inloiis sulphate left 
alter di-tilling iiiiiie neid, the sal en- 
ixniii of Ihe old chemists, hy the addi- 
tion oi cailwiiiate of potasli. The sal 
jjolyelirest ot old dispeiisatoi iesi, made 
by deilagratiiig «iilphuj and nitre in a 
cnicihle, was a eomponnd of the sul- 
'phate and sulphite of pota'-h. The 
acidulous sulphate is sinneTiiiics em- 
ployed as a dux, and likewise in the 
lUBiiulacture of alum. In mcdieiiie, 
the neiitial salt is sometiineSj,uscd as' 
adeobetnient, and in lan^o doscb aa a 
mild cathai lie. ; dissolved in a cuiisi- 
dernblu portion of water, and taken 
daily in such quantity as to he gently 
aperient, it has been found scrvice- 
nhlo in culaiicnus affections, and is 
sold ill London for this purpose as a 
nostrum ; and certainly it deserves to 
he distinguisiied from the generality 
of quack medicines, very ftvf indeed 


of which ean be taken without imnii- 
iient hazard. The sulphate of soda 
is the vitiiolatcd n.itioii of the college, 
the well known Ulaiibev's salt, oi -hI 
mirabile. It is coimnonly prep.ned 
fiom the rc'^iduiun left after di-tdbiig 
muriatic acid, the supciiiuou*. acid of 
W'liich may be b.ituiated by the addi- 
tion ol soda, or piecipitated by lime, 
and is likewise obtained in the m.inii 
facturc of tlm iimriatc of ainnionia. 
(Sec Ammotna) Selieier mentions 
another mode hy Mr. Vinicke, which 
is, making S paits of calcined sul- 
phate of lime, .'i ol clay, and R of enm- 
mon salt, into .i paste with water, 
btiining this lu a kiln, and then pow- 
doring, lixivuiting, and ciystalli/ing. 

It exists Ml large quantities undei the 
sin face of the eaith in some coun- 
tries, as Persia, Lloliomia, and Swit- 
zerland ; it is foniid niixeil w'llh other 
•.iibstanceK in mineral •-]iringb and sea 
water, and uometiines pniore.secs on 
w alls. Sulphate of aoda i,s bitter and 
saline to the t.i‘-te. It is *01111110 iii 
2’85 parts of eold w-sitei, and 0*8 at a 
boiling he.at , it ciy'lalli/cs in he.N-i- 
goiial pi isms bevelled at the exlremi- 
lie«,, «.unictiiiies grooved longitudi- 
nally, and of veiv laige si/c wlicn tlie 
qii'intity Is gieal: these etilorcsic 
coniplelely into a ivliile powder li ex- 
posed to a (in .nir, or even it kept 
wi.ippednpin paperin adiy plaee;yet 
they retain sullieicft w’atei ol ciyslal- 
Hz.atioii to undergo the nqiieoua 
fusion on exposure to heat, but by 
iiiging the lire, indt. Ilarjtes and 
-troiitian lake iis ai id troni it entiielv, 
et.*^! potash pill 'ially : tin* nitric and 
iiiuri.itic iieids, tl.oiigli tlmy have a 
weaker alhnity for its base, combine 
with a part of it when digested on it. 
Heated w'ilh chivicoal, its acid is de- 
coiupobod. As a jiiiigative, its use is 
very general ; an*! it has been em- 
ployed to furnish soda. Vajot des 
Oharnies has made some experiments 
on it in fabricating ghiss ; with sand 
alone it w'ouUl not succeed, but eiiual 
parts of rai inmate of lime, sand, and 
dned sulidiato of soda, produced a 
clear, rolid, pale yellow glass. Sul- 
phate of lime, fielciiite, gypsum, plas- 
ter of Paris, or sometimes alabaster, 
forniB extensive strata in various 
mountains. The specular gypsum, or 
glacicB Mariae, is a species of this 
salt, and aflinucd by some French tra- 
vellers to bo employed in Russitii^ 
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where it ahoun'ls, as a substitute for 
plass in window". Its specihe (rvavity 
» from l’S72 to U’Hll. It requiie* 
fiOM parts of eold w ater, .iiitl l.'VO of 
hot to dissolve it. When c.iU*im*d 
ii ile«n*|iitat.eiJ, hei'nincs very fii.ihlc 
iiiid whit;*, aii(i Iioat'i a little witli 
Avaler, with w'hii’h it foiins a solid 
mass. Ill this piorcss it loses its 
water ot •'nstallir.atioii. In this state 
it is found n.itive in Tuol. crystal- 
lized III reetaiiuiilai paraileiupipeds, 
or oi’t.iedal oi Iiaxaedral ]irisms, and 
is railed aiih\dious sulphate of lime. 
JIfith the natiaal and .artilicial anhv- 
droiis sulpliate eonsi^ts of lime 
and l.'ni acid, .lecoidiiuf to -Mr. <!he- 
iiCMx. The calcined sulphate is nnieh 
cini loyed for inakiiif' cr.sts ol anatomi- 
cal and ornamental figures ; as one of 
the lia-'e*' of stucco , as a line coinent 
for mahin;? close and stroiiff joints 
helween stone, and joiniiifj rims or 
tops ot metal to plass ; for making 
iMOiilds for the Stiilfordshire pot 
teiies; for eovniees, inouldimts, and 
other oinamcnts in hnilding. For these 
purposes, ,iiid lor h‘*ing wrought 
into colninns, ehiinney iiieees and va- 
rious ornament.^, ah'iul eight luiii- 
died toii-i ai'* lai'Cd annually in 
Ucrlr.^'i.rc, where it is e >ll»d alahu"- 
ter. In Anieriea, it is laid on gi.is5 
l.ind as a nianiire. Sul]diate of in ig- 
iiosia, the vitiiohitf d magnesia ol the 
Lite, and s il eatliaiiieua ainarus o| 
loiiiu", London Pharmacopuoas, is 
comn'onlv kiunvii hy tlie iiaiuu of 
Kp.soin salt, a- it w'us Inniishod in 
considerahle quantity hy the luiiicral 
w.iter at that ; la«*e, mised e.owever 
wirli a ern-iilei able | oil ion of anl- 
phate of sod'. It i- alfoided, how- 
e>ei, ill gi eater ahundance and more 
pine troiii the liitteiri left after the 
e\ti action of -alt Iroin sea water. It 
lias likewise been fouinl eilloiesoirig 
till brick walls, liotb old and reecully 
ei'ceted, and in Mil all quantity in the 
ashes ut coals. The capillary salt of 
Jdiia, found in silvery cry-tals mixed 
with the aliiiiiiiious schist in the 
mines ofth.it place, .and liiLhorto con 
fridered a- a leathery alum, has hceii 
ascertained hy Klapiolli to eoiisist of 
sulphate of inagncMa, mixed with a 
finall portion ol sulphate of irou. 
When pure, it erystalli'/es in riiiall 
quadrangular prismr, tejiniiiated by 
quadrangular pjrainidH or diedral 
iUiDUiits. Its taste is cool iuid bitter. 
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It is very soluble, requiring only au 
equal w'cight of rolil w iter, and threc- 
fouiths its w'Cight ot hot. It efflo- 
re»**es in the air, though hut slowly. If 
it attract moistnie, it contains muri- 
ate of niAgnesia or of lime. Kxpnsed 
to heat, it di-solvcs in il- own water 
of Cl ystallizatioii, and drie-, hut is 
not deeoin|ios'-(l, nor I used, but with 
extreme difficult >. It coiisi-ts, ac- 
coiditig to neigiiinii, ot 33 acid, IV 
magi\^sia, 18 water. A veiy pure sul- 
phate IS said to lie jirepared in The 
neightiourhood of (.teiioa hy loasting 
a pyrites found there ; expiising it to 
the' air in a eovered place lor six 
nioiiths, wati'iing it ocrasionally, and 
then lixivititiiig. iSiil]ihate of mag- 
nesia is Olid of our most valuable 
purgatives ; lor which purpoio only 
it is used, and for furnishing the car- 
bonate lit tuagne-ia Siilnhate oflK^im- 
moma cry*>tnrii7.esin slender, Hatteiied, 
bexalMlral prisms, terminated by hex- 
agonal pyramids ; it attracts a little 
inoi-tuie from veiy damp air, parti- 
eulaily if tin* arid he m exress ; it 
dissolves in two parts of cold and one 
of boiling water. It is not usejl, 
though (ilaiiliei, who called it his se- 
cret aiTiinoiiiai'al salt, vaunted its ex- 
ocllence in a.s&aving. It suMihale of 
Himneiii.'i and Milp'.mtc of niagiipsia 
lie added toget'-.T in solution, tliey 
coinbiiie into a triple salt of an oc- 
taedral ligure, hut varying niucb ; less 
M'liible than either of its component 
parts, uiialteral le in the air, under- 
going on the liie the watery fusion • 
after which it is deroniposedi pait of 
the aminoiii.i living olf, and tlie re- 
mainder snhliimiig w'lth an excess of 
acid. It contains, according to Fnnr- 
croy, 68 sulphate of magnesia, and 32 
sulphate of ammonia. Suljihate of 
glueina crystallizes with difficulty, its 
solution readily arquiring and retiCin 
iiig a syrupy coiisisteiiee ; its ta$to is 
siveet and slightly astringent ; it is 
not alterable in the air ; a strong 
heat expels its acid, and leaves the 
earth pure; heated with charcoal it 
foiiiis a snipliuiet; mliision ol gulls 
foiini a yelbiwiBh white precipitate 
with its solution. Yttria is readily 
dissolved by sulphuric acid; and as 
the solution goes on, the sulphate 
crystallize:' in small brilliant grains, 
which have a sweetish taste, but less 
so Ibaii sulphate of glui ina, and are 
of a light amethyst red colour. They 
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r<?quire 30 parts of cold water to clis- 
Bolve Them, and give iip their acid 
Avheii exposed to a high temperature. 
They are decomposed by oxalic acid, 
piussiate of polH'S, infuhion of galls, 
and phosphate «if soda. Sulphate of 
alumina, in its pure state, in hut re- 
cently known, and it was firnt atten- 
tively exainiiied by Vauquelin. ft 
mav be made by dissolving pure alu- 
mina in pure snlphnrie aeiil, beating 
them for some time, e\.iiiorating' the 
solution to dryness, di vmg the resi- 
dniiiii with a pretty strong heat, re- 
dissolving it, and cr^staUi'/irig. Its 
crystals are soil, lobavcou'^, shining, 
and pearly ; hut those are not easily 
obtained willimit cautious evapora- 
tion and relrigeration. They have an 
astringent taste, are little alterable in 
the au, are pietty soluble, particularly 
in hoi water, give out their acid on 
exposure to a high temperature, are 
decompos.iblc by combustible sub- 
stances, though not readily ; and do 
not form a (ihosphorus like alum. If 
the evaporation and desiccation di- 
reotoil above be omitted, the alumina 
will remain siipersatui ated with acid, 
as may he known by its taste, and by 
its leildening vegetable blue. Tins is 
still more dilKcult to crystallize than 
the neutral salt, and frequently thick- 
ens into a gelatinous mass. A com- 
pound of acidulous sulphate of alu- 
mina with potasli or ammonia has 
long been known by the name of 
Alum. (See if this acidu- 

lous sulphate of lime be dissolved in 
water, and boiled with pure alumina, 
the alumina will become saturated 
with its base, and fall down an insi- 
pid white powder. Tliis salt is com- 
pletely insoluble, and is not deprived 
of its ai'id by beat tut at a very high 
temperature. It may he decomposed 
by long boiling with 'the alkaline or 
esirtiiy ha-es ; and several acids convert 
it into common alum, but slowly. Sul- 
phate of zircon may be prepared by 
adding sulphuric acid to the earth re- 
cently prceipitateil, ami not yet dry. 
It is sometimes in small needles, but 
commonly pulverulent, very friable, 
insipid, insoluble in water, unless it 
contain some acid, and easily decom- 
posed by heat. 

SULPHUROUS ACID. It has al- 
ready been observed, that sulphur 
burned at a low temperature absorbs 
less oxygen than it docs when ex 
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posed to greater beat, and Is conse- 
quentiy ncldided in a sligliter Jegiee, 
so as to form snlphnrous acid. 'I'liis, 
in the ordinary state of the atmos- 
phere, is a gas'; but on reducing its 
temperature very low, by artilicial 
coM, and exposing it to strong com- 
pre-sion, it liccoincs a liquid. To ob- 
tain it in the liquid state, howcvei, 
for practical purposes, it is icceivod 
into water, by winch it is ahsurbed. 
As the acirl oiitaiiicd hy burning 'sul- 
phur in this way is comnnmlv mixed 
with more or less sulphuric acni, 
when sulphurous acpl is wanted, it is 
commonly made by alistracting part 
of the oxygen fiom sulphuric acid, by 
means of some comhnstible substance. 
Mercury or tin is usually preferred. 
For the purposes of manufactures, 
however, cho(ipe(I straw or haw-dust 
may he employed. If one part of 
mereiiry, and two of cou^ i .m .uvu 
sulphuric acid he put into a glas<( re 
toitwitha long neck, and heat ap- 
plied ti) I an effervescence is produced, 
the sulphurous acid will ;iii-e in the 
form ot gas, and in.iv he collected 
ovei quicksilver received into wa- 
ter, which at til# iempcratnie of 61 
deg. will absorb .3,1 times its hulk, or 
neaily an eleventh ol its weight. \Va- 
tet thus saturated is inteiibelv acid to 
the taste, and has the smell of sul- 
phur huining slowly. It destioys 
most vegetable colours, but the blues 
are reddened hy it previous to their 
being discliaigcd. A pleasing instancQ 
of its effect on eoloiirs may he exhi- 
bited by holding a red lose over the 
blue (lame of a common match, hy 
which the colour will he discharged 
wherever the sulphurous acid roines 
into contact with it, so as to reiubn* it 
heantifiilly variegated, or entirely 
white. If it be tlien dipped into wa- 
ter, the icdness, after a time, will ho 
restored. Sniphiiruiis acid is used in 
bleacliing, particularly for silks. It 
likewise discharges vegetable stains, 
and iron-moulds from linen. In coiti- 
binatioR with tlie s.alih'ible bases it 
forms sulpliites, wliirh differ from the 
sulphates In their properties. The 
alkaline sulphites arc more soluble 
than the sulphates, the eartliy less. 
They are conveited into sulphates by 
an addition of oxygen, which they ac- 
quire even by exposure to the air. 
The sulphite of lime is the slowest to 
undergo this change. A strong heat 
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either expels their acid entirely, or 
converts them into sulphates. They 
ha\e nil a sharp, disagreeable. suU 
phuruus taste. The bcNt mode of ob- 
tainiinr them is by leceiving the sul- 
phur(m!i acid gas into water, holding 
the base or its carbonate in solution, 
or dilfuced in it in tine powder. None 
of them has yet been applied to any 
use. The sulphurous arid, according 
to sit If. Davy, is of a speeilic gra\i- 
ty of 2‘220r>. 'jfydiogeii and carbou 
readiiv deeoiniiO‘<e it. 

HYDliO . SLLPIIUIIOUS ACID. 
This acid contains a smaller poition 
ot oxygen tlian the snlphuious aeid. 
The mode oi obtaining is deserihed 
in the Kdinhurgh IMulosophical Jour- 
nal of ISlif. This aeid and its salts 
have not been applied to any useful 
])uip«»se. 

1 1 Y J ) IU)-S LILPH URIC ACID, con- 
tniiis a quantity of oxygen, inteime- 
dialc between the sul|ihurous and siil- 
phuiie acids. It was obtained by 
passing siilpliuioiis aeid gas over the 
bliik oKid(> of manganese. 

HU.MACII. ('oimiuiii siimaeh ('ihns 
eni lai la) !■> a shi iih that gi ows natu- 
lallyni H>iia, J^'llestllle, bi pain, and 
I'oit'igiil. Ill the two last it is eiiJtj- 
x.ited V ith gieat eaie. slioots aie 
cul dow 11 eveiv >eai (pule to the loot. 
.ind alter being diied they are re- 
diieod to ]iowder h) a millj and tints 
piepiiied lor the pin poses ol dyeing 
and tanning. 'J'he suinarh cultivated 
in the noighhoiirhood of MontpcIIiei 
is esilled redonl, or rointou. Air. 
llati’liett lound tluat an ounce eon- 
taiiis alioiit JH or grains of tniiuin 
Siiiiiaeh nets on a solution of silver 
Jiist as galls do , it icduees the silver 
to its metallic state, and the reduetion 
is la\ouie<l hy tiie action of light. Of 
all .asti iiigents, sninarli bears the 
gientesf. reseinlilanee to galls. The 
iHCfipitate, however, pi od need in so- 
lutions of iron by an iniusioii of it, is 
less in quantity tlian what is obtained 
by an equal w'eight of galls : so that 
in most cases it may he substituted 
for galls, llie price oi wbi'di is consi- 
derable, provided vve pi'opoitioiially 
increase its quantity. Sumach alone 
gives a fawn colour, inclining to 
gieen ; but cotton stntfs which have 
been impregnated with printer's mor- 
dant. that is acetate of alumina, take 
a pretty good and very durable yel- 
low. An inconvenience li experienced 


in employing Riimach in this way. 
w'hich ai ises from tlic fixed nature of 
its colour: the giound of the stuff 
does not lose its colour by exposiiic 
on the grass, so that it becomes ne- 
cessary to impregnate all the stuff 
with dUTerent nioidants, to vary the 
colours, without lca\ mg any part of it 
white. 

SUPEJISALT. A compound of ail 
acid and base, in which the acid is in 
excess*— See Submit. 

SUPERS ALTS. Salts with excess 
of acid. 

SURFACE, (EARTH’S). The 
rucks and mountains composing the 
solid paits ot the earth's surface have 
been divided into dilforcnt classes by 
geologists ; and the divisions are not 
altogether arbitiary. Ceitain mine- 
ral productions, as metallic orcM and 
coral, are confined to certain rock^in 
some of which tliey frequently occupy 
in otlieis they .are never tound. Theie 
arc also distinct characters iieniliar 
to each class. The general division a 
include. 

1. Primary rockx. 

2. Intermediate oi transition 
rocks. 

3. Second arv rocks. 

4. Alluvial gionnd, and 

6. Volcanic products. 

Primal y rocks have been so called, 
because no oiganic remains have 
lieeii lound in them ; hence it is sup' 
posed they w ere foi ined prior to the 
creatjoii of animals or vegetable". 
Thev aie extremely bard, and the sub- 
stances of which they are composed are 
ct'>stallizc{|. They fount lie lowest part 
of the earth’s surface with which wo 
are acquahiled ; and they do not only 
constitute ihe foundation on whicli 
the other rocks rest, but in many si- 
tuations they pieice through the in- 
cunilient rocks and strata, and form 
also the highest niouiitains in alpine 
dislncls.We bit not to conclude, when 
we see a luoiuitaiii, or range of moun- 
tains, bounded by a plain, that they 
terminate at their apparent bases. On 
the contiary. they dip under the siir- 
I face at angles more or less inclined, 
stretching below the lower grounds 
and lesser hills, and often rise again 
ill remote districts. Wo may with ap- 
parent proliability infer, that their 
formation was prior to the exlsteiico 
of animals or vegetables on our planet 
in its present sUtCj because the Inter- 
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modiate rooVs which cover them con- 

t. iin the ortraiiif icinnins of zoophytes, 
or tln»ae animal!* which are consider- 
ed as forming the hrst link in the 
chain <d* animated hemgs. The in- 
termedi.ite rocks have been railed 
tran^hil>n iOL‘k‘<, from the supposition 
that lliey wcie toimcd when the world 
w .IS passing from a chaotic to a hahi- 
talde state. Tlvese rocks aie less per- 
fectly crv^'tJillized than the tormcr di- 
vision, and i ont.iin, like ll)e secondary, 
mechanical deposit Ions. 'I'heV sepa- 
rate the primal y fiom the secondaty 
rocks, and paitako of the nature of 
i)nth. The piiinury and tiausition 
1 Ol'ka coiilaiii few salirto or inflain- 
m.ihle losviis ; i,ut they aie the icpo- 
sitniics oi metallic ores, which are 
iii't olleii lound ill the tiiird diviNioti, 
or what'are called the secondary stra- 
titu'd locks, in many of whi-h iiuiiie- 
lons iciiiains ot yegotaldi‘> and ani- 
Jii.iK mcui. Tliis dnisioii contains 

u. iiid stone, co.il, stiatifU'd limestone, 
rh ilk, ike. Pelddos and wjitei-worn 
fi.ornieiUs ol i ocks helouffing to the 
toiiuer divisions, aie eomnionly lonml 
in many of the second. try locks » 
hem e it is niferreil that they have 
he« n to: mod al a latei pciiod, and 
JicMce tills class receives its name. 
i\lln\m 1 i>ionud is the laml funned 
li 0111 the mins ol other KM'ksi hy the 

igencv ol uater; it eoinists of gia- 
vcl, clav, ike. The snh^laiices ulijidi 
roiistitnte soils aie eoitnin compounds 
ol the eaitlis, silica, lime, alumina, 
magnesia, and of the o\'ide^ of iron 
ami ijiaiiganesiim, anim.il and \ege- 
tai'le inatiers in a decomposing st.ile, 
and saline, acid, or alkaline coiuhi- 
nations. 'I^o lurin a just idea of soils, 
it is ncccksary to conceive dilferent 
rocks decomposed, or gioiin.i into 
parts or powder ot different ilegveos 
ol^ lineiiess ; f.onie of their «oluble 
p.irts dissolved liy w.itui', and that 
water adhering to the mabs, and the 
whole mixed with larger or smaller 
«juantities ut the remains of vcfretables 
and animals, in differeiit stages of 
decav. Soils ajipear to have been 
originally produced in cons<‘<iuepcc of 
Ihc deeompo-itioii of rocks and strata. 
It ollen happens that soils are toiiiid 
in an unalteied Mate iipmi the mck-s 
Irom which they were derived. It is 
easy to form an idea of the manner 
in which rocks are converted into 
soils, by referring to the instance of 


soft granite, or porcelain granite. 
This substance consists of three in- 
jrrediciits, quartz, feldspar, and mica. 
The qiiaitz is almost pure .siiicions 
earth, in a ciystalliiio I'ouu. The feld- 
spar and mica are \erv compounded 
siihstances , both contain silica, alu 
mina, and oxide of iron ; in the feld- 
spar theic is usually lime .ijid pota^sa, 
in the mica, lime and magnesia. 
When a granite roek has been long 
exposed to the intUience of air and 
Orfiter, the lime and the potassa con- 
tained in its euM'titucnt parts are 
acted upon by water oi c.ivhoDie aciil ; 
and the osulc ol iron, which is almost 
alway-. in its lc.ist oxided state, tends 
to coinhine with more oxygen ; the 
coiisequeiiee is, that the fehlbpar dc- 
eniuposes, and likewise the mic.i, but 
the lust the most rapidly. The feld- 
>-par, which is, as it weie, the cement 
ot the stone, forms a fine clay : tlic 
mie.i, partially deeoniposed, mixes 
With it as -.uid, and the nndecom- 
posed quartz appears as gravel, or 
sand ot different degrees ot linene.s'.. 
As soon as the smalie-.t layer ot eaith 
is lotmed on the siirface of .i rock, 
the ••eeds of lichens, iiinsse‘», and other 
imperlect vegetaldes, which aie eoii- 
stuntlv ttoating in the atmosplu^re, 
.ind which lia\e made it their le^ling- 
place, hegiii to \egetatc; their death, 
deeoinpo.sition, and dec-y, afford a 
certain oiiantity of oritaiilzalde inat- 
tei, which mixes with the earthv ma- 
toiial', ot the ioek; in this impinvcd 
I >oil more perlect pl.ints are eapahio 
ol biih'-istiiig ; These in tlmir tiiin ah- 
I s<irh iiuurislr.nent Irom water and the 
atinobphcre ; and after perishing wf- 
lord new materials to those already 
I'uivided ; the decumposicioii ot the 
rock still conti.siiet, and at length, hy 
such slow and gradual iioeesses a 
soil Is foi iiied in wdiieh oven forest 
trees can fix their roots, and which i.H 
Iitted to lewiird the lahonrs ot tho 
cultivator. l*uor and liuii;'iy soils, 
such as ,aic produced f'om the de- 
composition ot granite and saiidstone 
rocks, remain very often for ages 
with only a thin covering of vegeta- 
tion. .Soils from the decomposition of 
limestone, chalk'-, and basalts, aie of. 
ten clolhcdbv n itnre with the perennial 
glasses, ami atfoid, when ]doughed 
up, a rich bed of vegetation for every 
spccicB of r.nltivatca plant. The pri- 
mary rocks arc composed of pure 
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cn'stalline maflor, and contain no 
tr.ismi'iits of otlicv rocks. The se- 
roji.laiv loi'kx, or (.trata, consist only 
p.irt,I\ ot ciy>s1.illiiic iinitter, contain 
ii.\ ;iii(Mitsof otliiM' locks or strata, ol- 
tiMi al>i>nii'1 ill tlic roniains of vcgc- 
tiiljlc^ an.l mat me aiiiiirils, and soinc- 
roiit.iin the roniains of land 
animal^. Tlio primal y locks arc go- 
iiorally arr.uiijcd in lartt<* masses, or 
in lavors vertioal, or more or less iii- 
rliiii'-l to tlie hoii/oii. The secondary 
are iisiiallv disposed in strata, 
or l.iyeis, parallel or nearly patallcl 
to the hoi izoii. The number of pri- 
niarj rooks wliich arc ooimnonly ob- 
sorvod ill nature aio oisjlit: — 

I. (iiaiiite, wliieii, as has boon men- 
tioiiod, IS composed of quaitz, leld- 
Bp.ir, and inina ; when those budios 
aic arraiifroil in i ocular layers in the 
rook, it is called j'lioi-s. 

a. Alioaocous schistns, which is 
coinpostvl of I'uaiLz and mioa, ar- 
ranged in lajeis, which are usually 
Clin ill iieal. 

n. Si.'niu*, which consists of the 
siilistance called horiihlende diid ield- 
spar. 

i. Serpentine, wliich is constituted 
by teMsp.ii, and a body iiained re- 
s|ileiident hornlileinle ; and theii sepa- 
rate erystals are olten so small as to 
Ifive the stone a iinilorm appearaiue ; 
tins look ahoiiiKls in veins of a siib- 
st.inee t ailed steatite, or soap loelc. I 

fi. Morplivry, w liicli consists of crys- 
tals of felilspai, initiedded in the same | 
iiiateiial, but usually of a diileront 
colour. 

fi. (iraiiiilar mai lile, which consists 
entirely ot crist.ils of carbonate of 
lime, and wbicli, v.'lien its eoliMir is 
wli'te, ail. I texture line, is the sub- 
staiii’c u''Cil by statuaries. 

/. Cliloute seiiist, which consists of 
chloiite, a fticeii or «iey suhsiancc, 
soini'wliat aiMloufousto mica and feld- 
sji.ir. 

8. (inartzose rock, which is com- 
posed ofqiiailz ilia KiaimJar form, 
Koiiieiin)e<- united to small quantities 
of the ery'^talline elements, which 
have lieen mentiuiicd as belonging to 
tile other roek-^. 

Tlie secondary rocks are more nu- 
merous than the primary ; but twelve 
varieties include all that arc usually 
found in the British islands. 

1. Graiuvacke, which consists of 
fragments of quartz, or chlorite schist, 
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imbedded !ti ft cement principally 

composed of feldspar. 

2. Silicious sand 'i tone, which is 
composed of line quart/, or sand, uni- 
ted liy a silicious eeiiient. 

3. Limestone, consisting of caiiio- 
nate ot lime, more compact in its tex- 
ture than ill the giaiiulai maihle, 
and often abounding in marine exii- 
via. 

4. Aluminous schist, or ‘'hale, con- 
'sistin/r of the decomposed materials 
of dilferent rocks, cemented by a 
small ciuantity of ferriiginoiis oi sili- 
cious matter ; and often coiitaiiiiiig 
the iinprussiims of vegetables. 

5. (^aleareoiis i'andsTone, wliieli is 
ealeareoiis sand cemented by calca- 
reous rn.itter. 

6. Ironstone, formed of nearly llio 
same materials as aliiiniiioiio schist, 
or shale, hut containing a much laifter 
quantity ot oxide ot iron. 

T* Basalt, or whiiistone, which con- 
sists ol feldspai and horiihlende, w'iih 
materials derived lioin the decompo- 
sition ot the primal y locks ; the ciys- 
tals are geneially sd small as to givo 
the n»ek a homogeneous appeal. iriee, 
and it is often dis|H>sed in \eiy regu- 
lar co]uinn.s, having usually uve or 
six sides. 

8. Bituminous or common coal, so 
well known as not to lequire descrip- 
tion. 

9. fJvpsom, the siihstiiiice so well 
known liy that name, vvliah eonsisis 
ot siilpii.itc of lime, and often con- 
tains sand. 

10. floek salt, also well known. 

11. Chalk, which usually ahonnds 
in lemains of marine aiiim.ils, and 
contains horizontal lavers ot Dints. 

12. Pliiiri-pnddmg stone, consisting 
of pebbles, ceiiiented by fcriuginoui 
or silicioiiB cement. 

Primary and seeondaiy rocks occur 
in a certain detei miiiatc order, and 
enciicle the globe in dilTerenl I.iyers, 
like the coats of an onion. All tbo 
]iiiiicip.il primary and secondary locka 
arc ioimed universally over the nu- 
cleus of the eaith, ni a regular scries, 
which is tlie same in cveiy part of 
the woiM. The highest mountains in 
these islands, and indeed in the whole 
of the old continent, are constituted 
of granite ; and this roc.k has like- 
wise been found at tlie greatest deptim 
to which the industry of man has as 
yet been able to penetrate. Mica< 
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ceoui acliifet Is oftcb found immc- 
4liately upon granite ; lerpeiitine oi 
marble upon micaceous schist ; but 
tbc order in which the primary rocks 
ure grouped together is various 
Afarblc and serpentine are usually 
found uppermost, but granite, though 
it sceme to form the foundation the 
xocky strata of the globe, is yet some- 
times discovered above niicaccotts 
schist. The secondary rocks are al- 
ways incumbent on the pi iniary ; the 
lowest of them is usually grautvaeke ; 
upon this, limestone or sandstone is 
oflcii found; coal gencially occurs 
between sniidstoiiti or schale ; basalt 
often exists above sandstone and 
Imiestniie ; rock salt almost always 
;rurs as‘<ociatcd with red sandstone 
and gy])suin. Coal, basalt, sandstone, 
and limestone, arc often arranged in 
dillerent alternate layers, of no consi- 
do.Uble thickness, so as to form a great 
extent of country. In a depth ol less 
than five hundred yards, eighty of these 
diiferent alternate strata have been 
counted. Three-hftlis of the surface of 
the globe are covered by the sea, the 
average depth ot which lias been esti- 
mated at fi oin live to ten miles ; but 
great changes have taken place iii the 
relative positions of the present con- 
tinents with the ocean, which, in 
former ages, rolled its waves ov er the 
Bummits of our highest mountains. 
Of this, demonstrative proots cxif>t in 
our own hsland, and in various paits 
ot the world. The calcareous, or 
limestone, mountains in Dciliyshire, 
mid Craven, in Yorkshire, rise up to 
the height of about two thousand feet 
above the present level of the sea. 
They contain, thiougb their whole 
extent, fossil remains of zoophytes, 
shell-fish, and marine animals ; hut 
more abundantly in some parts than 
in others. The mountains of the Py- 
l^necs are covered in the higheiit 
part at Alont Perdu with calcareous 
rocks, containing impiessioris of ma- 
rine animals ; and even where the 
impressions arc not visible in the lime- 
stone it yields a fuetid cadaverous 
odour when dissolved in acids, owing, 
in all probability, to the animal mat- 
ter it contains. Mont Perdu rises 
10,500 feet above the level of the sea ; 
it is the highest situation in which 
any marine remains have been found 
in Europe. In the Andes they have' 
been observed by Humboldt at the 
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height of 14,000 feet. Tn England, 
the calcareous mountains contain no 
remains of vegetables ; but, in the 
thick beds of shale and giit^tone 1>- 
ing upon them, are found vaiious ve- 
getable impressioiib, and above tlicse 
regular lieds of coal, with strata ron- 
taiuing ‘*bolls of fresb-watci iriu«cles. 
In the earthy limestone ol the upper 
strata arc sonietimes found fossil flat- 
fi**!), with the impressions of the scales 
.ind hones quite di-tinit; and la^Iy, 
111 and under the tliick beds of clay- 
covering chalk, in the soutlicrn coun- 
tries, the bones ol the rhinoceros, the 
elephant, and the rnaiiimoth, arc nut 
uncommonly discovered. Tlie saga- 
cious natui alist Cuvier, has examin* 
ed the'^e bones from different pait> ol 
the woilil with much attention, and 
has observed eharaetcristic variation 
ol strui'tiire, which prove that they 
belong to animals not now existing 
on our globe ; nor have many ot the 
various zooidiytes and slu*ll-lish 
found in calcareous rocks, been dis- 
covered in our pieseiit ’■eas. The 
fossil romaiiis ol animals not now in 
existence, entombed and preserved in 
solid roeks, present us with duiatile 
monuments of tbc great eliiiTiges 
which our planet has undergone in 
former agcb. We arc led to a pcilod 
w*hen the waters of the ocean have 
covered the summits of our highest 
mountains, and aie iiresistibly com- 
pelled to admit one of two coiiclu- 
bions, either that tbc sea has retired 
and sunk down below its former le- 
vel, or some power operating fioni 
beneath has liffed up tiie islands and 
continents, M'ith all their hills and 
inouiitaiiis, from the watery ab)S8 to 
their present elevation above its hui- 
face. The following airungeinont of 
rocks and mineral sn balances is as 
simple, intelligible, and euiilorniablu 
to nature, as any wbicli lias been in- 
troduced into this science. 

(l.ASS I. 

Principal frimttry rocks. — 1. Gra- 
nite. 2. Gneiss, or slaty granite. 
3. Micaceous schist, or mica-.slatc. 

Subordin'ile rocks, tchick occur im^ 
bedded in the aboi'c. — 1. Crystalline 
limestone, or ‘•tatuary marble. 2. !S«r- 
pcntiiic. 3. Hornblende rock. 

CI.ASM II. 

Principal transition rocks.-^l, 
Sldte. 2. Flinty slate, sometimes 
purpbyritic. 3. Greywacke. 4. Sub- 
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'locks, ileat (lues then ‘.mlac'*. ami 
^*10101“^ nioie acii-silde and more 
, iienciial ‘1 * to the M'atei mIim-Ii siic- 
e(‘(‘d- ; ci»M ilni(!e'« llieni liv liee/i 
the u..tei‘ winch has enteu'd into 


I 

,^/lifriaL 1. C’l IV. 2. Sami. .'1.1 
<<'ia>el. 1. (’alcarcoiis tula. In lliu 

chi' '' oi l in beds, ul pe.it .i.nl wood- 
( oal. 

n, Vss ^ I. 

J'ulcainc roey.s. -l. f.ava. 2 F’li- 
mice. .1. Ohsidiun. t. Tufa .tnd vol- 
eunie Inei i i.i«. 

When, s;i\^ coi iil Cliaptal, \vc coii- 
teni|dat(‘ (he ^lohe ni populous dis- 
tricts, oin .ittention n chied\ iliiciled 
to the ai^em > ol inaii, and those einn- 
((les of smia’l lile winch pioduee, ino- ' 
dil>, and (’lian^<‘ tlie piospet i, aioiind 
us, lint when we enter the wild and 
romantic ■o'ciii' ot <i nioiinlaiiious 
eoniiln, we are o\ei\ where stunk 
wilh the \esiijres ol 0 |KMaMoii'% «ai- 
ried on liylhc lonrei-i ol iiitiiie, 
throu^di a lom? scries of airi", and 
upon a sc I'e pi I'dipioiislv trieatei 
thi.n any to w hndi tlcwoiKsol mail 
can he eKtemh'il. W'e ini'ditate on 
Hie sill loiimlini; scene wdh an eino- 
tion lesemhlintf that piodneed by the 
\i!’W id .1 pileot nuns Im.ij • iiiee frone 
tndicay. W«’ ei'(lea\oni toiiixesli- 
P' te w'hat iiia\ Inue heeiithe oiiiriiial 
((tale ol the pile ; ni'd loi w.lhI of in- 
foi'inatinn, one eonelusioiis are foi the 
most pait liMle hettei lo'indeJ than 
those ol .III airuisijip leuTie. It ap- 
peals lioin a neat niiuty o! ohscrv 
atior.s, tii.it tiie iiiLei iial ji.ut of the 
plohe consists ot stone called pniiiite, 

it is this whn li show’s itscll as the 
liinit ot all the exeasations male on 
the sin i. ice ol oin pla'iet, • itliei by 
iialin.il 4 aiise» or llio arl ol man. 
M’atei, cnllcite l in the ia\ity of the 
oeeai). is earned hy the W'inds to Hie 
tups ol the most clovatcd niouittaius, 


then texiiire: Hi(‘ an il«ell aliords 
the eatlionic acid, winch attacks this 
limestone, and i <iijs(‘s it to (ilhiresca ; 
the owpen an iiintes to the iron, and 
oMdes it, iiisomni h that tlm con^ir- 
lenccid iMUses 1. minis the disnnion 
ol tiiiiciples, .uid conse(|in'i tlv tUj 
at lion id watei, which deals the 
sni l.iee, e.’,nies ,iwa\ the pniducts of 
di‘coii,|io-itii)n, and ii akes pi ep.*!!. at ion 
lot a siici’eodnip piocess ol the same 
n.ilnre. 'I’ln* hist etlect ol the i am 
IS tlieieloie til ilejness the mountniTH. 

Hut Hie stones w liidi rompose them 
must lesist in inopoition to llieir 
hai'diU'Ss ; and we oimht not to he 
siirpiised, w’hen we tdiseive peaL« 
that litive III a\ed the dcsti iictm* ae- 
tion ol time, and still leinaiii to at- 
test the pi imiliv’e liw el ot the monn- 
t,iins w’hieli have disapjieari'd. 'fhe 
piimilne locks, alike inaeeesMihle to 
the nij'iiv of apes as to Hie .ininiated 
lieiiitfs which ro\ei less (deNati'd 
iiioiiiitains w'llh llieic leniains, ni.'.y 
he cinisideied as the soiin e or oi ip,si 
of livers or stieains. 'I'he water 
whicii lulls on (heir siinimils, Hows 
down 111 tiiiients hy theii lateiii] sui-_ 
laces. Ill its cum sc it wimis aw.ay 

Hie iinil niion which it nioedsantly 
acts. It hollow's (Mil a bed of a depth 
propfii tinned to the lapidity of iIh 
roiiise, the qimiitity ol its waters,, 
and the h.irdness of the rock o\er 
Avhieli It tbiw“ ; at the same time thj*t 
it c.in les nionp w ith it portions and 
frnpmeiits uf such stones as it loosenti 
ill its emn.se. 'riieso ‘tones, rolled 
alonp hy the watei, must stiike to- 
pellier, and IneaU. off their piojcot- 
i.'ip aiiples ; a ]ivoee!<s that must 
ijiiiekly have affoided those rounded 
tliutsj M'hicU form the pebbles of rU 
T* 
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anil which are found to diminisli 
in size, in iiropnrtinri tn the ilivt.iiicc 
from llic muiiiit.'iiu wliicli .illnuts 
tiii'iii. 'rh(* piil\"iu 1 i'i t ii'inaiiis ol 
oi till* |)ii\v'tIiT \\ liirli !(*- 
•'lilts fiitintlic wiiimliiifj: ot tlii'M* tliiils, 
an* cm Ill'll alon^ witli ;?ii*.itfv lai-i- 
litv than the lliiiU thclll^t*lvl*s . they 
float lor a loiiif lime in the water, the 
ti.in'^pareiiev ul whirli lliey impair • 
anil when tho>e ‘..inl w itei^ are le*" 
!if,Mt.iteil, ainl then eoiii^'* .‘lei oine- 
MlaeUiMieil, the\ iie ilepo' leil in •* 'me 
aiul Ill'll! |.a-'te, toriiiin;r heils nime or 

le~'' lliielv, .liiil III the - itil*' ll.iillie aN 
tli.it ol llie iiifk', to wlioh tliey owe 
then oM_'Mi These sfi i.f.i 'll aiinally 
l)i‘iMiiie iiii>‘i liv I he 'leiflntinatioii ol 
their ]m iiiei|ilo^ ; iiiev heeome con- 
sist, *11! , aei|iiiie li.ir'liies.., ami ioini 
siln ioiis iii\, silfic, (telio-sil, X, anil 
a I lie ivimi rcii'. ela s ol pehhles, 
wineli aie loninl ilo'iiei '.ed in sliat.i, 
ot in liaiiKs III riie aneieiit beds 
ol n\,'rs. The nnid is imieh more 
Irenneiilly dejeisitt'd in the iiiteV'-tices 
left between the lonnded flints Ihem- 
sel\,*s, A\lneii nifenals it hll-*, and 
Ih.'ie tonus a tine eenient, tli.it be- 
roines li.iid, and eomiiiitntes the eom- 
ponnd Stones Unown bv the ii.une of 
pnddintr-stones and iri it-stones • for 
these liv'd kinds ot stone do not ap- 
pear ti> me to dlllei Init in the eoai'vP- 
ness ol the icraiii whieh lornis them, 
and the eenient vvhieh eoiineiJs them 
tofjether. We sonietinies observe the 
Itrainttt squint aneou^Iy decomposed. 
Tlie texture ot the stones whieli form 
it has been destroyed ; the pniieiples 
or eoiii|ionent joiits are disunited and 
separated, and they ,11 e graduallv 
call led aw.iv by the 'waters. Most 
silieions stones Invmod bv the depo- 
Bitioii ol iiiiiiiinii' waters, and liarden- 
ed tiy the lapse ot time, are e.asily 
subjected to a second decomposition. 
Iron IS the pniicipil nijent ot these 
secondary alterations ; and its oxiila- 
tion, determined by air or watei, pro- 
duces a ilisntiiori ot piineiples, Ma- 
ture may be observed in this 7iroees.s, 
by an attentive examination of surh 
altei atoms as fjnn-lliiits, variolites, 
porjibynes, jaspers. ,ind the like, are 
snbjceteil to. The deeom position ot 
Hints, elialeeikiiiies, aftatcs!, and ge- 
nerally all atones of this kind, whieh 
possess a certain ilej?iee of transpa- 
rency, are referable to the volatili- 
xatiou of the water, which forms oui I 
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of tbeir principles, nnd is the cause 
ol then trans]iareney. 'Pbese stones 
maybe 1 onshlercd as eoinmcneementa 
ol i-rist iPizatnm ; and when llie wa- 
tei Is «li 'ipaled. they efl'ervesre after 
the manner of eeitain neutral salt-i. 
Ilene- it arises, that the deeoniposi- 
r-on IS aiiiioiinced by op.uity, a white 
eoloiir, loss of eoiisisteiiee ami liarJ- 
iiess; and terrnin.’.ies by lonnnifr a 
very attenuated powder, sometimes 
of extieiiie vv !iileiiess. It is this de- 
eomposilion m.ire jiai ticularly wliieh 
toMiis rl,i\s. Til. 're are flints, the al- 
teiatioiis Ot wliieli. form elferveieeiit 
mill.*-. 'I'hese do not appe 11 to be of 
the iiatni e ot pnmitive meks : they 
b.ive I he >anie onifiii as the ealeare- 
oiis stone, Irom whiclithey diller only 
m ronse.pience of a very considerable 
pro|ioitioii of el.iv. The stoiieH whieli 
w'e so abiiiid.inlly lind of this ii.itnre 
aioniid us. a'lioii^ e.ilcai eons decom- 
positions, in .IV be nmsideied as of 
this kind. Water tiUratiiuf thrnuerh 
mountain of pnmitive rock freiiuently 
caines aloii{( with it \erv mimitely 
divided paitu’les ol iinarlz ; and pro- 
I'ee.ls to Inriii, bv deposi ioii, st.ilae- 
tiles, aKale", loek evysttil, &e. These 
finart’/ose stal.ii iites’ ditferentlv eo- 
hmied, are ol .1 fmm.itiuii eonsidei- 
ahlv aiialoc'ous to that of ealeareons 
nialiastei ; a'ul Wi* peieeive no other 
diilereme between tlicm than that of 
their eonstitneiit paits. Thus f. 11 we 
h.ue exhibited, ni a few words, ttio 
prineipal chaiiR.*s, and vaiions inodi- 
tie.itioiis, to winch the pnmitive locks 
have been subjected. We have not 
ol'serv . 'll either geniiiiiation 01 life: 
and the niel.'ils, sulphur, and bitii- 
inens, ha^e not hitlierlo ]»resenled 
themselv.'s to onr ohsenation. Their 
formation appears to he posterim to 
the existence of this pnmitive ulobe ; 
and the altei it ions and deeniii]iosi- 
tions, whieh now remain to be in- 
quired into, apjiear to be produced by 
the olass) of living or organized bi-ings 
On tlio one liand we liehold the jin- 
nieroiis class of shell animals, wliieh 
cause the stony mass ol our globe to 
increase by their remains. The spoils 
of these creatines, b»ng agitated and 
di iveti about by the w aves, and more 
or less altered by collision, foi m those 
strata and hanks of limestone, in 
which we very often perceive impres- 
sions of those shells to -which they 
owe their origin. On the other hand 
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ire oh«icrvc a tiumerous quantity of 
Uiiil {Tiow .iiul ponshiii 
till' '“(‘a ; .iiul tlifsi* |il lilts li 1 ci'\vi'<i‘ «lf- 
po'ili'il mill lii'aiinl tnKi'tlM'i bv tlii' 

I 111 I ciiN, liii'iii ''tiiita, viliicli ail' iU‘- 
cniii|i<isi>d> lo'^c till'll (•i^aiii/.ition, 
ainl loa\i‘ all Ihi* iiiiin-ipU's nt tlio \t'- 
f^otiiblo coiiliiiiMli'd with the I'.iitliy 

priiicnilo It IS In tlii‘1 soiii I'O tli.il 

till' ni if^in (if pit-rn il, .iiid s(‘((iridaiy 
srhisliis, K iisii.ill) .itti iliiiti'd ; and 
thisthi'niy is (x-talilislird on tin.' I'x- 
isteiii’c 111 till' ti'xtiii (' 111 dL'(nir.]insi'd 
vi'jfrl.ibU’s \i*iy usii.illy si'on in sdnsti 
and I'fi.il, and likcwi'i* on tbr pif- 
si'iht id slii'lls and lish m iiinst ii| 
tll('^(‘ pi 11(1 lilts 'i'lii' III! niatinii id 
pM ill's (iinihl to In* alli ibnti'd in the 
dcininjuisUion nl ; it ex- 

ists in i;i('iit(‘i nr l(‘s> alminlain I' 111 
all sidiisti and i n.il. A 'wondi'ii slmicl 
was iniiiid liiiii(''l iii tin* di'iinsitiniis 
of a iiM'i, I'onvcitcd intn ict and p\- 
m("». The doinuii'iisil ion id aniin.il 
sulistaiiccs may lie added In this 
eaiise. and it appeals inlieaeniiLi- 
inatinii nl these ideas, that ui' tiiid 
many slndls passed to tlie stale <d py- 
1 Ill's Nnt niih the inaiine \ea:et.i- 
ldc» loiiii cousideiahle stiata hy then 
dernnipositiOTi ; but the reinuiiis ot 
tlinse that glow on the snrlace nl tin* 
^Inhe (Mijfiit tn be ciinsnh'ied :iinnni> 
the causes III affnits, w bieh eoiiein in 
lunducnu' L'haiigi'K upon tliat suilaee. 
The iMleaieniis niountaiiis aie enii- 
BtanlU placed upon the suil.ice otthe 
piiiiiitive iiiouiitains ; and thnu^h a 
lew snhtarv obsei \ iitmiis pieseiit .i 
emit 1 ai y ni del, we oiifrlit tn iMnisnlei 
tins iiiM'isiuii and di'i amteineiit as 
jiiodui'ed by shnrks, wliicli lia\e 
i-liiini^ed the tniiintiM' ileposition. Jt 
must be observed also, that th«' dis- 
mdi'i is soiuctimes iiieieh ajipaieiil; 
and t'>at some iiatiii alisTs id liltle m- 
Iniiiiation have desciitied caleareoiis 
mmiiitaius as iiiclimiia bei ealh the 
IKianite, because tins la-tpieiies, as 
itweie, thi'uii,‘li the envelope, lises 
to a greater lii'ijflil, and leaves at its 
feet, almost beneath it, the caleare- 
oiis lemaiiiH depositeil at its base. 
Sometimes even the limestone tills to 
a very Ki'eat depth the ereviees oi 
elelts formed in the triainte. It like- 
wise liayipeiis lieijueiitly eiioinrli, tli it 
sueli w'aters as are loaded with tlie 
reiiiHiiis of the priniiti\e gianite heap 
them toijrether. and lorni secondary 

urauites, whiuU may exut abuve the I 
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eakareous Atone. TTk* calcareous 
inuuntalus aie deeoni posed by' the 
eonibini'd aetiou ol air and watei ; 
and tills Iluid, wliirli does not possess 
the pi Opel ty ol Inddiiif,' it in so'.ii- 
lioii. sihmi deposits ill the ionii of 
ftiiihs, alabasters, stalactites, ike, 
Spaibowe then loimation to no other 
eaiise. Tlieii ciy st.illizatioii is pos- 
teiinr to the oiiiriii oi calcaieoiis 
iiiniiiitaiiis. Wateis w’ear down and 
eaiiyOaw’ay ealcaieous inoinitains 
with ;cieutei ease than the pi iiuitne 
iiionntaiiis : their leimnns bemt; ^ely 
Ii;.di 1 aie lolled aloni;', and more nr 
lessuoiii. ’Ihe tia{;ineiirs nl fliese 
locks aie s.uiietimes eonneeted by a 
;!hilcn or cement (d the same natuie ; 
lioin which piocess calcareous gnl 
and lireicias aiise. These ealcaie- 
niis leinains foiuicily de]»osited tl^iii- 
seUes upon the ijii.nl/oso sand ; and 
the iiuinii (d pnniiiive ni.iiter and se- 
eondaiv piodiicts fjnes usi> to a lock 
(d .1 miM'd iiatnie, wlinli is roiumori 
in many places. The mount aiiis of 
senmdaiY schistus Ireiineutly exhibit 
toils ,i pure mixtuie id eaiiliy piiu- 
ciples, without the smallest vestige of 
lulumen. 'riicpc lo^k^ alTord, by 
analysis, sihx, aluiuiiie, ina^rm.s]},^ 
eaibomdc id liim', and non; piiiici- 
pU'swliicIi are luoii* or less uinted, 
and ooiisi i|uently iccessiblein vaiimis 
dejnees, to the aclnui of such accents 
as destioy the nicks hillieitu ti rated 
ol. 'I'liese same prim ijdes, wlieii dis- 
united, and rallied aw .IV by'Wa^eis, 
piM* Use to a ^'rcat piiil oi I he stories 
coin|iiscd 111 the iti.if'iii'si.iii ircinis. 
’I'lie s.iiiio ch'iiicnts, moim down by 
the wateis, and de])osiicd undci cii'- 
ciiinstaiues luoper to laulitate i lys- 
t.illi/ailioii, loiin the schoi Is, tmirina- 
liiie, ffainels, itc. H lieiincntly 
happens, ib.it tlie secondaiv scbisli 
are iiitersper-ed with pyiilcs; ami in 
lliis case, the miii| le i mitai t nl air 
find water lacddates their dccomjio- 
sifiori. Siilpliunc .icid is tlms locnied 
winch cniuliiiica with the vaiiotis 
coiistitiieiit priiici|des c' the sti^iie ; 
wlicnce result the sulpimicsol iron, 
ot magnesia, ol almiiiiic, contounded 
Imieiher. The pyiitoiis sf‘iii,,ti m-j, 
fiequentlv imp re gnat I'd with bitii- 
iiien, and the ]iinpoi lions constitute 
the vaiioiis (|ualilics ot pit-io.tl. 

It ap]icars to ('oiint (Miaptal, tluat 
we may l.iy it down as an inconteat. 
ible principle^ that the pyrites is 
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abiindanl in VTi^pni-tJoTj as tbolntnnii- 
Kniis iiiniciplp is jiimVp sraii't*. llnir- 
it aiist'-', tli.it c.jilsnl n h.iii (|ii!ilitv 
ail* llii‘ nmsl sniptmiToiis, ami il(.*‘‘tn»Y 
viftallu; by oniivn-rHiK tlioni 

into 'rin' films at yoIoiiihm'S 

ai»|ip.i*-s ti) lu' l(Miui*(l I'V a •>« 

Tins »i,iturc ; ii!!i| in t>'i' .insilvsi'n nf 
Hu* ^t(-ii\ Diatlns Mill'll aro 4*|citr«l, 

Mr liiul ilic |>um-i|tlr'> as t Ini'll* 

■Blurb ((institute 1 >m‘ scbiarus. \Ve 

eii^'Iit. lint tbcieloM' tti bt* murii -ur- 
|Uisc(l .-if iiii(li:.M ..bulls jininii^- v(»l- 

risiK- ]i(Mli,eT.: .iiul s|,!l le.-, at uli- 
''(■T \ ill", lli.it siibtv'i I .mean hr.**, llituu 
Milplinne v It-, Milplini, and ulliei 
aiialii^niis |i|inllie1s, ..urut fb(‘ (Mdl.’ils 

<•1 t'le e.iitb — 'rill' !('iii.iins ol l(*'- 
li'shial ve-ipi ibli’^ e\''’liit a nnxlnie 
id Vriinitiie c.ntlis inui'* ni less m- 
M'ie(| li\ 1 1-1111 . \\.' iiia» tlieieloie C(Mi- 
M lei tliese .IS .iiniiti.x, in ultn li the 
seeds Id all itony « u'nlim.itniiis aie 
dispersed. The (Mitliy piir.'-iples 
vssoit <lK>ins"l\es aecnidiiia: to the 
i-i'.iw (it tie'll .ifhinties ; .md lo*iii 
I'Vst.ils <d spar, (d pl.istei, andt*\e*i 
Jee Kii-I, ei-', sl.ils, ueeinditbC to all 
'•PI e.litiM e ; lor ne liiid oehremis 
<’■11 tbs III wbu’b tlii"5e tiistals aie 
M'uiid.iiitlv 'lisiirised; Me see them 
Iciuied .iliiiosl uiidei oiii eyes. \\> 
iiiriv lieiiiieni'v oliseive Jiidiiiated 
(‘l•lll(•s full <d these (■lvs^.^’s, teiiiii* 
ii.il iii:j iiifM'o jivi .Hinds. — The oclii eons 
eaiths .ii'peai loileseive the frie.itest 
at eiilioii oi iiiilnriiii'ts. They eon- 
-stitute one of the most fertile me.iiis 
ui aelioii tii.it n.iliiie employn; .iiid it 
is eien in e.iitbs n(‘.iil> similar to 
tbe-e, th.it she ebilun ntrs the diamond, 
ill the biii^tdoiiis ot (joli'uiid.i and 
Vi*^ apoiir. — 'J’lie spiiils ot uiiiirials. 
mIiicIi live on the sin taco of the 
«lf»he, are oiitillod to some conside- 
ration amon^ the number of eaiise.s, 
Mliieli M’e assijfn to explain tlu»\-irioiis 
eh.tnj^cs our piniict is snbjoct to. 
We liiid bones m a state of o-mside- 
ralde preservation in eertain jilaci*s ; 
we can even lre(|iieiitlv moiifth dis- 
tiiii;iii'<h the spem's ol llie aiiimaU to 
which they Inive belmif^ed. From 
indications of this sort it is that some 
writers have endeavoured to explain 
the disappearance of certain sp cips ; 
and thence to draw the conclusion, 
either tli.it our planet is peicepiihly 
cooled, or that a sensible chaiitrc has 
taken place in the posiiion of the 
axis of the earlhi 
5U 


Gmfirnl Conrhfst/ins . — That the 
loive'^t and mo-t level I'.ii's ot the 
earth con-isT of lioil/ontnl sliet.i, 
eompi'se.I 111 various snhsi.inces, many 
ot (hem (’ontannii{( marine produr- 
tioiis. That ‘iiiiilar str.itii .ire found 
III hills to a {'i-eat beijxlit 'fliaT shells 
aic S' metmics ^u niimcioii^ as to con- 
st it lUe entire stiatn. '('hat shell- aie 
Onind in elc\.i 1 io'is lai above the 
lei el id tli“ s(.,i, ,iml at henrhts to 
V. hich The s'm coiihl not h'* raised by 
.fv exi-tn'fr ( .iii-e. 'I'liat these .shells 
(Miielix—l 11' tin* sea, and xveri* d 
posded l.j it. 'I’li.il shells ('(Mitiini'* 
to III* loi.nd as Mc 1 i-e to the ioid id' 
I'le.it i-h nils of nil iiiitains. 'riial .it 
this clex.ilum, the sti.ii!i, ii.'-tead of 
heiiur Inn i/ciir.il, as in ]ilairis, aie of 
x <11 ions de^i('-"s id iin liinitimi, and 
sometimes xeiln.il. 'I'M. it Irorn these, 
and otln'i* circumst.ince' , it i- inlened 
that the: e h.iv" been ire(|noiit iiinp- 
tions and irlie.ils ol the s»a. That 
as xx’e .ipp’o.ieh the sininnits of lolty 
mounl.iiiis, the lemaiiis of main 
animals ,t> d sliells l-ceonie rare, and 
exen xx holly I'ls.ippeai. J'lnif the 
siial.v .lie XX holly diJ'ei ent, and eon- 
tam no xestii^e of a hvh'f? creature. 
That these s( I .it.i aie, hv some, eoii- 
sideied not to he precisely in the 
place jn Mhieh they xx'imc lornied. 
'J'h.it, neveitln less, as they (’ontaiii no 
vestiije (d aimiial remains, they aie 
('oiisidereil to he the oldest loeks, .nid 
IhcKiloie iiri' ealloil jn imitive. 'I'luit 
rocks, xvhieli, because they inclin'r p»» 
xestiije id sinimal i emanis, are tei me 1 
piimitix'e, are ol viiinnis l.imls. 'ih.it 
ro'*Ks, rpclosinit animal lemdins, a 
iiexer found ii.nlei ne.ilh, or s(i^i|ni]f_ 
iiiff, those luck xxliieh aie tcnneil 
pi nintive. 'I'hat Mime p’ iiiiiL've j ocks 
•ilteinate xvilli ea'-h otlie.,lMit that 
ftiaiiite IS loniul le'iicatli all otl."i-s, 
and lro(|iieidlv oxeitops all the iCst. 
That loc'ss xi'iich indiu'.e nif,'-.i’ic re- 
niciins mint hax-e been lormed alter 
the shells (hex contain ; and tlieinloie, 
not heinir considered iiiimifixe. areliy 
•■ome toiined aecoiidaix ioi-> s; m lienee 
the leiiiis nseil liy fre'do^ids, (d pri- 
in.iiy and si’romlary lorn' itii.iis. 'I hat 
there aie many vaiietics ol seco’i.l.uy 
jocks, (*aeh ol xvhieh has received a 
geological appellation. That there 
exists niiolhcr el.iss ot snlist.mees not 
appropn.itelvteimed locks, hut xvhieh 
heinit cojisidered to be the debris or 
luin ut rucks, by their long expusiiio 
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to tJift artion of air atul wator, or both, 

aro iIuMefnrp alliiMal dopn- 

Tlifit, tlio r.il.i^liopliO'' to whirli 
till* ‘5111 lace til tin* i(l<»bi* li.is tu'pii 
linvc been iiiiiiicruii^ : 
suin'* of these lisivt* not been nuMiij to 
’I niptiuii- of tlie se.i, but to the .lirency 
ol tieshw.itei ; ami these ii iii|irioiis 
o| tresli anil ol salt w.iter have been 
alteiirite. 'I’h.it certain deposiics are 
alivaxs IokikI bene.itli, iiex'ci above, 
eertam other depo^ites. 'Fhat locks 
wliicli ceiit.iln no annual remains ,ire 
al\x.i\s tunnd beneatli, ne\ei r(“linjc 
iipoM, tho'-e loi'lvs wliich do coiilaiii 
annual leinams: and that those de- 
posit "s \vlni'!i .lie lermeil alln\i:il, as 
^’Mvel, hi'Tii', elav, &c„ aie never 
tmin t iieneatli utliei rocks, Imt always 
le-tnnr upon the-n. 

S\Vi‘l\T. sVlieii the teiriperatnie 
of t!ie hodj is ini'cb ineieased eilhei 
liv beim; exposed to .i bo* .itinospli'*! e, 
or by viol'Mit e\''i'cise, tio^ )iei spued 
\apoui not only nn reuses m qnanti^Yi 
but even appeals in a Iniuil lorni. 
'I’liis IS kno'vn b\ the name “t sx.e.it. 
H"sides wutei, it cannot la* donhled 
that caiiion i& also enntte<l troin the 
skin, bill III wiitit st,*te,tb“ evperimenls 
hillieito ni'iile <lo not enable us to de- 
cide. AJv. (Irnii \shanks tound, tlial 
the airol the ttlassxessel m wineli his 
hand an I toot h.id heen eoiitined lor 
an lionr, coMMiiied eailionic a id {fas ; 
1( I .1 candle binned diiiiK ni it, and it 
ren lei I'll liiiie-w.nii Ini'nd. AmlAri. 
.Inline tound, lli.it an uliieli b.id re- 
in. lined Inr soiio* t'lnc in coni a' t xv,tn 
the skin, consisted alin.ist eiunelv ot 
lailHiiii'.' acid e IS. 'riie s;i,n . 
elusion ni.iv be dravvii Irom the c\- 
]icuinents ot Iiut^miIoi.isz .Mnd Alilly. 
'f'roiisser lias latclx oli "ived, that .aii 
was scpar-ileil I'moously lioiii a p.i- 
lieiit of Ins while I .itininr Itesides 
xv.itei and c,ir!),.'i oi carbonic aeil 
{f.is, the skill flints also a paitirulai 
oduions Biibstance. 'I'liat eveiy ani- 
iii.il leas a peculiar smell is well 
known: the doff can discover his 
iiiastei, and even Ir.ice him to a dis- 
tance, tiy the st-nl. A doff rh, lined 
up several timiis .liter Ins master bad 
set out on a iouiiiov of some bun- 
drei miles, Jollo'.xml his lootsteps by 
the smell. Itiit it is needless to mul- 
ti ply iiHt.inces ot this l,iet ; they are 
too well known to every one. Now 
this smell must be owiiiff to some pe- 
culiar matter whicli is constantly 


unitted ; and this matter must differ 
\b.il ei’lic ntity oi sni 

other prop»‘il’,, as x\ r* mm* tint (b«* 
iloff ensilydistiiiffiiislif- tin* iiidix i'’u'il 
by iiie.ins ol it. \Ii. Ci inc.^siisuiks 
li.is iiiaile it piob.ihle, 1b il tins inatler 
is .in lulv siibstaii"'* ; or :it Ic.ist, that 
tliere is an oily snt.^t.ince eniilled liv 
the skin, lie \ioi * rcpe.ite.llv, ni<:Iii 
and d.i\, loi niont'.i.lbe s.inm inidiM- 
iv.iisfi'o if, ol lle.'cx Im-iei i diiniiff the 
boll^t p'lrl ot lb'* Slimmer. .\t the 
end ol this time he .ilwaxs loiind ,in 
oil> nilist.ince acciinoil ited in coiisi- 
deiable masses on the Jia|i of flu* 
Miller surl.na* ol the w-uslimat, m 
I be loim id black te.iis. Wlicii 
nibbed on papm it lem'ereil ittians- 
]» irc'il, .'■iid b.irileiieil on it lik»* ffi e.*se. 
It burned witii a w Inti* 11. line, .iinileft 
liehind it .v eli.i*rv rcspinnin.^ller- 
tbollel b.is i,bsei\ cel llie pei spir itioii 
.icid, .Hid be has conclndcil. Unit the 
•iciil which IS piesent is tin* pliospb ■- 
lie ; but this b.is not lieeii inuxed. 
Foiircioy and Vamineliq leave ascei- 
t.iined, tb.it the scni'l wliicli lollecli 
I upon Hie skins ol lioises, consists 
chiclly ot piios] bate ol Iiiim*, aii l iiiea 
is e\en suinel lines mixed with it, Ae- 
eordiiiff to'riien.n'd. liowexer, wlio has 
l.itelj emleaTonred nioie paitienluly 
to aseeitain tins point, the acnl coii- 
l iinrei in sweat is the .ice'toiis ; which, 
he likevvese oh*ci les is the onlv tre" 
acid coni. iineel 111 iinne .iiid in milk, 
this a‘Ml exisfiriff in hoth of them 
when i|ui1e li('s!i. ills iiccoont ot lus 
exanii.i.ition ol it is as lolleiws : — 
The sweat is neoie or less • upmus in 
dilb'ienl indu ielii.'ls ; .iiiei its ijii ml itv 
is ]»eiceptihl> in tlu* invei si* i.itio ol 
tliat of tin* uiino. 'll! otluT eircnm- 
'faiii es heiiiff '•liriilar, inufli more is 
P'o'duiN'd dnriiur dnrcsl ion than ilmiiiff 
1,'pose. The 111 iMnni'.ii ot its proelin-tpni 
appe.iis to be tweidv-six in tins and 
tivo-thiids 111 .a miMiile, the niinimii.n 
nine ffi.iins, troy weifflit. It is mueli 
iiileiior, liowcvor, to the pnlmonary 
ti. inspiration : and tbeie is likcw'ise a 
ffi'eat dillereiiee lietweeii their iialure 
and maniiei ot lenniation. The one 
is a produet ol a particular sect etioii, 
siiinilar in some smt to th,at ot the 
mine : the other, composed ot a preat 
deal of water and earhonic and, is 
the pro'luet of a comhiistion ffiadii- 
ally effected by the atmospheric air. 
The sweat, in a healthy state, very 
sensibly reddens litmus paper or in** 
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fusion. In certain diseases, and par- pact lurullitc, a sub-species of lime- 
ticiilarly in putrid fe\ers, it is alka- stone, 

line ; yet its taste is always ratbet SVLVANITK. Native tellurium, 
saline, and more similar to that ot .SYLVIUS (S.ilt of), or FliinRI- 
salt, than acid. 'I'lioufth colourless. FUSE (Salt of). Aliiiiatn of potash, 
it stains linen. Its smell is peciiliai. SYNOVIA. Within the rapsnlar 
and insupportable when it is conceii- lif^ainent of the diflereiit loirits ot the 
trated, which IS the case in I aiticular body, there is I'ontaiiied a peruliar 
duriiijr dictillation. Rut before he liquid, intended evidently to lubricate 
speaks of the tiinis to which he sub- the parts, and to facilitate their mo- 
jeeted it, and of which he had ocea- tion. This liquid is known ainoni; 
sion for a itieat i|nnnt:1y, he de<(t‘nbcs anatomists by the name of synovia, 
the method he adopted lor proem iii^f from the analysis of J\l. Mai^ueron. 
it, which wa‘« sinnl.ir to that of Mi. it apneais, tliat synovia is composed 
Cniicksbaiik*.. Human <.vi'eat, ac- of the li>ilowiii;ir i^tticdieiits : — 
roi'dini? to M. Thcnaid, is foiitied of a 11*80 fibrous matter 

great deal of water, lioe acetous i\t2 alhurneii 

arid, muiiate of soda, an atom of I'/.'i muriate of soda 

phosphate of lime, and oxide of iron ; Vl soda 

and an inappieciable quanlity of aiii- vU phosphate of lime 

maljUntter, whu-h appioaches much 80*46 water 

nearer to gelatine than to any other — 

substance. 100*00 

SWINESTONE. A variety of com- 

T. 

TABULAR SPAR, or TABI^E it forms beds in clay, slate, and ser- 
SPAR, prismatic augite of Jameson, peiitine. 

Colour, greyish white. Shining peaily. TALCITR. earthy tale of Werner, 
Cleavage double. Fraeturc splintery, consists of alumina 81*75, magnesia 
Translucent. Sp. gi 3*2 to 3*5. Its 0*76, lime 4, potash 0*r>, water l.'K). 
constituents aie, ailiea 60, lime 45, TALLOW,— See Fat. 

waters, TAMARINDS, AcoordingtoVati- 

TACAMAHAC, a resin, having the qneliii, 9752 paits of the pulp con- 
aroma of musk, and soluble in al- sisted 4if 

cohol. Bitartratc of potash - 300 


TALC, nearly resembles mica in Hum ... 432 

appearance. The plates are flexible. Sugar - - 1152 

but not elastic : it IS much softer than Jelly ... 576 

mica, and is infusible; its colours Citiicacid - - 864 

generally incline towards green, but Tartaric .acid - - 144 

it is snin'etimes a silver white : It ba.s Malic acid - .40 

a soapy feel. The constituents of the Feculent matter - 2880 

twp minerals arc, Water . - - 3364 


Mica. Talc. TANNIN. This, wliich is one of 
Silex - - 50 62 the immediate principles of vegeta- 

Aluminc - - 35 2 hies, was first clistiiignished by Se- 

Lime - - 1 giiiii from the gallu acid, with Avliich 

Magnesia - 2 27 it had been confounded under the 

Oxide oi iron - 6 3 name of the astringent principle. He 

Water and Io.ss 6 6 gave it the name of tannin, troin its 

but these pi*o]io)tions vary in dilTe- use in the tanning of leather, which 
rent specimens. Tale is an ingietiient it elTeets hy its charaeterij»tie pro- 
iu rouge, along with earniinc and ben- pertv, that of forming with gelatin a 
zoin. The flesh poli»li is given to tough insoluble iriattei. It may be 
gypt-um by lubbing them with talc, obtained from vegctaliles by niacc- 
There is an indurated kind, railed rating them in cold w'atei* ; and pre- 
talc slate, w'hieli is not flexible. It eipitated from this solution, which 
occurs in primitive mountains, wheso coutaiiis likewise gallic acid and cx- 
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trartlvfi matter, bv In peroxypreiiiaed 
niuii.tU* of tin. Fnmi Ihn i iiM-ip.tato, 
i’niii(''iiati'lv in a larire quan- 

tity of walor, llie dmHi' oI tin mav in* 
M'parattMl liv s>ulpliuu‘tt(Ml livdi-opiMi 
as, liMvin^ tlio taiiiiiii in bolution. 
'rolesKiii- I'roii'il lias siiin* roroin- 
iiieinltMl aimthci niiMlioil, tlio proiipi- 
lation nt a (lococtioii ot (ra!]'> liy pnu- 
deiod cai'hoiialo ol ])otav|i, w.isliiiifr 
wi'll llio j:ii'eiiisli-?n'v tlaUos th.it f.ill 
down wilii rotd w.itoi , and diyiiicr 
th(‘in ill a stove. 'I'lio ftreeipifate 
grows Inimn i:i the ai>, lieeoioes 
brittle and slniiins liVe rosin, and 
\<*t remains si.lulde in Imt w.iter The 
iaunin in this state, lie s,i\s, is veiy 
pine. Sii II. 1)a\y, afti-i iiialviii^ se- 
veial expel iinen'is on dilleient me- 
thods of aseeitaiiinor the qii.intiti oi 
tannin in astim^'ent infusions, preleis 
for this pill pose, tiie eoinmon piocess 
of piecipitaling the tannin h\ gelatin ; 
but he leinarks. that the tannin ot 
dilteient vegetaides leqiiires diAeteiit 
proportions oi gelatin fi*i itssatiiia- 
tion ; and that the <;iiaiitity ol pieii- 
pitate olitained is influenee I by the 
degree in whie.li the sidulioi's aie 
mncentiMted iM. ('hene\ i\ ohsei \ed, 
that eoffee hemes aequired, hv roa f- 
ing, tlie n.p.'itv of pieeipit.iting ge- 
latin; and All ll.itthett iuns ina.Ie a 
niiinhei ol expei iinents, « hieh -.how, 
that an nvtirinal tannin, oi siii>-(:iiiee 
having its Hiief pioji'Mty, may he 
formed, hy tieatiiig inliit; and 

matters nnifaiiiii'g rhareo.il. It is 
lemark.ilde llial. tins t.iiiiiin, w.'ieii 
pii'liuied fioiii vegetai le -.nhstanees, 
as diy iliaieo.il ol wood, \Mdds, on 
<:oinliiistioM, pioilnets aiiaioiious t.:i 
those of aniiiial inatteis. From Lis 
experiments it w .>nld io'eiii, that tan- 
nin is, in vi’alifv, e.ii hniiaeeuiis matter 
eomliiii 'd willi oxxjreii ; and tlie .iif- 
leieneeni t!ie piopoitioa ol oxygen 
may oei:,isinn the diilerenees in the 
taii'nin pioeiired fiom dilTeient suh- 
staiiees, that Ironi rateehu appealing 
to eontain most. Jlouillon Lagrange 
asserts, that tannin by ahsoildng 
oxygen is eniiverted into gallie aeid. 
It 'is not an unfrequent practiee, to 
administer niedieines cont.iining tan- 
nin in eases of debility, and at the 
same time to preseribe gelatinous 
lood aS nutritions. Hut this is evi- 
dently improper, as the tannin, from 
its chemical propcities, must render 
the gelatin indigestible. Fur the chief, 


se of tannin, fop the followdng 
••iitiele. Til general, in tins eoiintiv, 
oak liaik is used tnr utfoiding laiiniri 
ill tlie ni.iniil.ietnie o| leather; Imt 
tlie haiks ol some other tiees, paiti- 
eulaily tlie Spanish eliei,tiiut, haie 
lately enme into list*. The l(dlowing 
table w'lll give a geiiei.il idea ol tlie 
relaliie Y.iliie ot dillereiit sp,.(Me- of 
haik". It IS founded on the result of 
e.xperiiiie)itii made by sii lliimphiev 
J)avy • 

Tnhie nf‘ Aiimfjrm e.rhihilnis^ thfi 
qiitinfily uf 'I'nnmn affonin/ by 
4Hn/A.v of (tt(lfrcui liar/,s, tr/nrh 
e.}prcxs nvarlyt/u tr n'/nltrc rnliifi. 

It). 

Of middle sized oak.eut in spring 29 

— Sp.inish 1 ‘heslniil - - 21 

— 1 . 1 ‘ii-esler w'lllow, laige size .Tt 

— eim ^ i:i 

— eoniinon willow, large - 1 1 

j — ash jr» 

— heeeh - - - - - 10 

I — hoi so chestnut - - - !) 

— sycamore - - - 11 

— LonihiU'dy poplar - - \!i 

— hirrh ----- H 

— ha/el - - - - - 11 

— bl.iekthorn - - - - 10 

— eoppiee o;ik - - - ;i2 

— oak ent in autumn - - 21 

•' larch, eiit ill autumn - - R 

— l.iyers of oak hai k - - 72 

'File quantity ol the tanning piin- 

ciple in Inirks dilfeis in difleieiil sea- 
sons : w ln*n the spring has lieeii \ery 
cold the qn.intity is smallest. On an 
aveiage, lorn or five pounds ot good 
oak haik aie leqniied to foim one 
pound ot leathei. Tlie inner eoitie.il 
layers in all haiks eontain the laigest 
(piantity of tannin. Harks eontain 
the gieatest proportion of tannin at 
tlie time the Imds begin to open ; the 
smallest quant.tN in winter. The w- 
traetive or eohmiing matters found in 
barks, oi in siihstanees used in tan- 
ning, iiifinenee tlie qiialitv of le.itlier. 
Thus, skill tanned with gall-nuts is 
inneh paler than skin tanned w'llh 
oak bark, whicli eontaiiis a brown ex- 
traetive iiiattei. Leatlier made fimn 
catechu is of a reddish tint. It is 
prol able, that in the proeess of tan 
nine, the ina»tei ot skin aod tlie 
tanning principle tiist enter into 
union, and that the leathei;, at the 
moment of its formation, unites to 
the extractive matter. In general, 
[ skins in being coiivei-ted into leather. 
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in \vo\sfl\t 'vliont, ciu'-lltiril ; 
:j(! 1 ! ’i'' .Ttnm Is movi pel (c>rl 

'n'l-Mi ‘if',' :in* f.i meil i-lowlv. Wi’ieii 
s nr-' 111?' inliii’t'd mil* very slron^r 

I '1. ii'iH of t.'iini' , the exti'iior pail-, 
i II .( ‘■li ilf'lv »'niT5liftU‘ willi that prili- 
I’n'.i, .s.'j I .h'fen'l till' iiili'rior pirts 
fi .'.n l!\'‘ .u'liiii’ lit till' siilii^ioii: such 
5 ’i Wr Is li.il.li> i.i eiaclv nul to tli>L'a\ 
l.\ I lie act. nil nl w.ili'r. 'riie precipi- 
t.i! 's oliJ'u'icl tinin infusimis 

1.II M.i:? 1.1111.111 hy i III,',''! i-s,«*iViion 
iii'K'.i, cniii uii at .1 niediiiii. rate about 
! * iier e.'iil. nt v.''et.iMe ni.iltei. Jt 
is e.\-.v to I'l'tiiii liio eumpaiative 
vi'.if (if 'luleiei't siilistances tnr th' 

II ■' Ilf Mr* ♦ iMier bv eniiipaiii •' the 
qii.i'.li.ies ii[ pie ijiitale atloiil'd by 
iiilii I'll'. Ill ,M-eii w'.'iifht.^ iiiixeil With 

.S'liiltlinil III l''Ilie III |.5111,'rl;jsx. 

'I'he se^oial kinil'^ of 
le irif’V .iro piepared fimii the skins| 
oi .luinnU i.i 'e'*r.ii'‘(l tor a loiif? time 
wit'i li.ii.> aii'l water, to pruiiiote the 
'.ei> M .iiiiiii lit till' hail* and wool, aiel 
ot the tit iiii'l 111 sli\ paits, in whieli 
le-'in.M' IS iiN'i h.ul to the assistance 

III iiiei''.iiiiiii'.\l pr.'ssnie, scraping, and 

the like. sk.n, when thus de- 

I 'l Ill'll Ilf its iu«n'« piitreseihle pait, 
si'i.l li/i'in^lit eosisi.leiahly toil aril tlie 
s‘ .r • 1)1 irfre hhre, is tanned hy niaee- 
1 itiwii M!ili eeit.iin asli iiigeiit snh- 
.st i ice.s, jiait I'nlaily the U.iik of the 
ii'i^ lro*.--'riie Inde consists atinust 
wliidli ot gelatin, and all that i' 
iii'i'.'s ary is, to divest it ot tlie hair, 
e,-i leniiis, and aiiytlesliorlat :i'Ih'*iii‘p 
to ii. 'riiH Is eonniionly doi.e, alter 
they liav.'* been Hoaked in ivatei some 
t'l u', and haiidlod oi ti'idden to cleanse 
t'le.ii iioni iiUh, by iinmersiiig them in 
ihilk ol linie. Some, instead of bine, 
iis - an aoeseeiit mlnsion ol bailev or 
rye-iiieal, or spent tan ; and others 
Jceoniineiid water aeidiilated with 
snlpliiirie acid. Siiiillar aeidulons 
w.iters arc aftenvaid cipployed loi 
raiding or ^veiling the hide, when 
Ibis is noce.ssaiy. The skies thus 
prepared, are niially to undergo what 
is properly called tne tanning. This 
is usually done hy throwing into a pit, 
or cistein made in the giound, a 
ina.itity of gumiid oak bark, that 
111. nlieady be-’ii used, and on this 
liie skins aiel tresh bark in alternate 
layers, covering the ivhole with half 
a f'^jt of tan, and treading it well 
down. The Taiiiiiiig may be accele- 
rated by adding a little water. As it 


is a long limp liefovo the hide is tho- 
iiinghly tanned in tlii-. mode, at least 
many moiitlis, iluniig whn h the hark 
Is leiiew’e,! three or foiii times; M. 
Sei'iiiii steeps th.* skins in a slrniig 
iiitnsioii ot tan. .and assi^ts its action 
I tiy liejit. rh.ijilul observes, however, 
tli.it this leipiiies an oxlciisivc appa- 
r.itua loi piep.iriiig the lii|noi' and 
the .skins; the leather iiulnbes so 
iiineh w'lter, that it remai'is sjiongy 
along time, and wrinkles m drying; 
and It IS extreiiielv lii'hi'iiU so to 
an.inge tlie lutes in aiop]ier, as to 
keep them a]i.iit Jinm o.ieh other, and 
Ireoof til/* siflfs ol the vessel. 

'riie Inllowiiig .ii'cnnnl of .U. Se- 
gniii’s piaeliee, w'.is tiaiismilted to 
j'hig! iiid in the year l/'.Hi: — To tan .a 
kill is to t.ike away its putrescent 
i|na1itv, presi'rvmg, tiowevei, a certain 
degiee ot pli.iliilitv. 'Phis is efferted 
by lueoiporating with the skin {lai ti- 
des of A substance, winch destroys 
their tcrnlenev to pntiufaetioii 'J he 
o;ier.itioiis relating to trininng aid 
theieforeof two Kinds. — the hist is 
merely depriving the bkin ol those 
parts which would oppose its preserva- 
tion, or whieli adhere to it hut little, 
sill'll ns h.tii ;ind llesh ; the other con- 
sists III ineoi por-ating w.th it a sub- 
iilanee, which sinll jireieiit its pulie- 
Iviii.''. The ii]»ei .itions ot the fust kind 
are teehiiically termed unhairing and 
neslmuf ; the opeiatior.s ol the second 
kind belon.g to t.inning, piopeilyso 
called. I'’lesliiii;f is an operation 
meielv ineeh.inie.il ; uidiaiiing is a 
inceiiatiic.ll opej aii'm if pei loi med by 
shaving ; or a .'liemieal ojierati n, if 
ellceteri tiy dissolution or deco'iipo^i- 
tinw ol llie sub-V I nee, wl.ieli eonneets 
the Iiair with tin' stm. Aeeording to 
tim 'siicleiit nietliu I the dissointio'i of 
this substanre w.is eil'eeted bv nie.ans 
of lime; the dceompoMtioii either by 
the vinous feimentiiti.Jii of bailey, by 
the ui etous lei mentation of oak i.ark, 
or by the pnti id lei'iif'iitation '..ro ’need 
hy piiiiu' the hides one npen -aiioilier. 
Uiiiiaiiing by means of lime w'oubl 
often take twelve or li:'teeii months ; 
th's operation wilh b.irley, or the ace- 
tous part of tan, cnnld not lie per- 
fenned in less lh.a i tv/D months. The 
slowness of these operations, winch 
the experiment*, ol Segniii have shown 
m.iy be iinisheil in a few days, and in 
a more advantageous manner, by 
means of the same substances, pioves, 



TAK 


that tho nature of those operations 
was rn»t iiiidei stood those who per- 
tuinied them. Tlmso ol t. inning', pto- 
perly so called, were as little known, 
as the details w'e aie ahont giviiig 
Viil [Hove, w'hieh we eoin|iiLie w’ith the 
least inipioved loutine now in prac- 
tiee. Whatever the niethnd of uii- 
haiiiii^ w-as, the mode of tanning was 
always the same, lor skins utihaired 
with lime , 01 those prepaied with bai- 
ley Ol t'ln. This nioile ol oi>eiating 
w’oiiM take eighteen moiiths oi two 
A ears, oMen tJiiee yais, when it a\.is 
wishetl to tan the hides tluiroiighly. 
Among the siibsiames tor tanning, 
gall nut, suiiiadi.and Hie li iik of oak, 
towhieli may he .idded eateehu, ap- 
pear the most jnopoi, at least, in the 
lirestMit St: tc of onr knowleilge. In 
Hie middle depsiitinents ol France, 
nak-h.irk is pr.-teired, lieeauso it is 
the eheapest and most ahundant suh- 
Htanee. To use it, if is lii.stgiound lo 
povAdei ; then, aen rding to the old 
inode, it is put inlo laige holes dug in 
the gi oiiiid, w hieh me tilled by altei- 
nate laAcisot gimind baik and wn- 
bairel hides. As the pri'ieiple wbieh 
ell’ects the l.uiniiig eanimt aet in the 
interior oi tin* skm, unless earned in 
bj some liijiud in win eh it is lust dis- 
sobed, tuniiii’g is not piodiiced by the 
iiinnediatc aetion of the powdered 
hulk upon the skill, hut only hy the 
nej’.on ol the dis'-olution ot the t.tii- 
iniig ]’.rim*iii'e originally contained in 
the li. Ilk. Tlie tan Hieieloie lias the 
tanning jiiojierly only when wetted 
so niinb as not to absoib all the 
Av.iter till own on it. lint as taiiiieis 
put in their vats only a small poitioii 
ol W’ater compared to what Avould be 
neee-sary to ileprive the baikol all 
the tanning jmne'iile whieb it con- 
tains, the haik put into the vats pve- 
seives, A\hen taken out, a poition of 
ils tanning principle. TJiis waste is 
not the only disadxantnge of the old 
inodes ol proceeding: they aie, be- 
Rides, liable never to produce in tlu* 
skins a complete saMiration with the 
tanning principle. For, as the pio- 
perty of attrartion is eommon lo all 
bodies, aecording to the dilleient de- 
grees of saturation, the water eontain- 
ing in solution a certain qn-ntitv ol 
the tanning principle, Avill not pait to 
a tixed Aveight ot skins, with as niiieh 
as the same quantity of water will, in 
M’bicli a greater quantity ot the piiu- 
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eiplfl is dissohod. As the AA'.ater; 
Avhieb, in the old inantier of ))ioeeed< 
ing, is ill the vats, can contain but a 
>iiiall portion ol the tanning piiiiciplea 
owing to the natnie of the opeiation. 
it ran give hut a small poition ol it to 
the skiu, and even this it parts with by 
slow degiees. Hence, the kIow’iioss hi 
the tanning of skins aceoidiiig to tho 
old method, which reijuiied tAvo whole 
yeais. and suinetimvs three, helore a 
skill was well tanned to the centre. 

I Hence also, the impel lection ot ukins 
I tanned hy that method ; an impel lec- 
tion lesnlting fiom the iion-satiiratuiii 
ol the tamiiiig prim ijile, even when it 
had penetrated tho centre. The im- 
portant (lesideiatiim was, tlieielore, 
to get together, within a small coin- 
pa-s, the tanning priiieiple, to inei eas 
its notion, and proilnrc in the hMe a 
complete saturation in a much shorter 
time than that nccessaiy lor the in- 
eonijilete tanning piodiiced in vats. 
Hut, tir-t ol all, it Avas necessary to 
anahze the ^kin, analv/Oithe leather, 
and analyze the uak>baik. 'I'lic piin- 
eiplcs ot these iluec substances were 
to be insulated, and their action upon 
one another detei mined, the iiillnenee 
of their combination upon that aetion 
know'll, and the cnrnnistanees most 
pioduetivM* of its gieate'>t •letmn found 
out. Segiiiii hy lollow'ing this me- 
thod, has detei nutted : — 

1. That the skin depiived of flesh 
and hair is a siih'-taneo, which ran 
easily, by a proper piocess, be eii- 
(irrdv eoiiv cried into an animal jelly 
(glue). 

2. 'I'hat a solution of this Inst men- 
tioned substance, iniiced aviHi a solu- 
tion of tan, lorms imnicil lately an 
ini)mfic»ciLle and indissulublc com- 
pound. 

3. That the siiliitimi of tan is coift- 
posed III iw'o very distinct substances ; 
one of which precipitates Hie sobitioii 
ot glue, and whieli is the true tanning 
.-iihstaiiee ; the otlici, wliieli piecipi- 
tates hulpbate of iimi, AAithnnt preei- 
pitating the solution ot glue, ami 
wbieh pioduces only the necessary 
disoAAgeiiHtioii ot the skin, and of the 
suhstanee w Inch curnicets the hair to 
the skin. 

4. That the operation of tanning is 
iie.t a simple ei.inbination nl the skin 
AA'irli the pr nciple which preeipitales 
the glue, I ut a cunibiiialioii of that 
principle Avilh the ^kiii diso^ygenized 
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hy tlift snliatancp, wlticli in tlip disso- 
iution ot tan is found to |iioripitatr 
tlip sulphate of iron; so tliat ov**iv 
■ " ropor lor tanning; should 

posxpsts the proppities of fironpitatin;; 
tlif‘ sointinii of k1ih>. and ol procipitat- 
iiifT the snl|i1iatc ol iron. 

5. That tli(> opnatioii ol tanning: 
consists ill swcUinufthe skins by means 
ol an Bcidiilou' principle ; t«i disoxy- 
genizp hy nieaiis of the prvieiple 
tvhicli in Ihe solntiun ol the hark preci- 
pitates the solution o I siiI|ihatcot iioii, 
that siih'^lance which connects the 
hair to the skiiij and thus produce an 
eas^ uiihaiiiiig ; to disowpenize the 
skin bv means ot the sanie principle, 
and to hi1ni( ir hy tins fli«<oxygorjation 
to the iniddlti "tate hetweeii elue and 
skill ; and then to ooirihine with it. 
aftiA' this disoxy^enation, and while it 
Is in tins middle state, that paiticular 
substance in oak-haik> as well as in 
many otlior vei^ol aides, wlneli is found 
to precipitate the solution of glue, and 
which is not,' as lias lieen Intlicrto con- 
ceived, an astiingeiit substance. 

Agreeably to these discoveries, 
there only reiiiaiiis, in order to tan 
speedily and completely, to condense 
the tanning principle so as to acceJc> 
rate its action. Scguin,1<» effect this, 
follows a very simple process. He 
pours water ni'on the powilercd tan, 
contained in an apparatus nearly 
similar to that made use ot in salt- 
petre works. This water, hy going 
through the tan, takes from it a por- 
tion of its tanning principle, and by 
successive liltrations, dissolves eveiy 
time an additional quantity ot it, till 
at last the hark rather tends to de- 

S rivc it of some than to give up more. 

egiiin succeeds in bringing tliese 
solutions to such a degree of strength 
tfiat, he says, he can, by taking proper 
measures, tan calf-skin in 24 hours, and 
the strongest ox-hides in seven or 
eight days. These solutions contain- 
ing a great qnaiitity of the tanning 
principle, impait to the skin as much 
of it as it can absorb, so that it can 
then easily attain a complete satura- 
tion of the principle, and produce 
leather of a quality much supei ior to 
that of most countries famous for 
their leather. On the above we have 
only to remark, that every new art or 
considerable improvement must un- 
avoidably be attended wMth many dif- 
ficulties in the establishment of a. 
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manufactory In the large way. From 
piivsiie inquiry we tiiul, that this al-<o 
has its ilidiciilties, ivliich liave hither- 
to prevented itu being rallied into 
lull effect ill this country. Ol what na- 
ture these imn l»e wo are not decided- 
Iv intui nil'll, and mention tliem in this 
place only to prevent innniifactiirers 
troin engaging in an undertaking of 
this kind, without cautions inquiry. 
M. Oesniond has rccomiiieiidcd to sa- 
turate water with t.uinni, by affusion 
on .succes}*i\e poitions of oak-liaik, 
or whatever may be Uhcd ; and wlieu 
the hark will give out no more tannin, 
to extract wliat gallic acid stills rc- 
tnains in it, hy pouiingon tresh water. 
To the latter, or acidnlous liquor, he 
adds oiic-thoii>.uiidth pait hy measure 
of snlpliuric acid ; and in this steeps 
the hide, till the Iiair will come off 
easily hy scraping. When raising is 
necessary, he steeps the hide ten or 
twelve hours in water acidulated with 
a five hundredth part, bv measnic, of 
sulphuric acid ; after whicli tliey aio 
to be washed repeatedly, and scraped 
with the lound knile. Lastly, the 
hides are to be steeped some hours in 
a weak solution of tannin, then a few 
days in a stionger, and this must be 
renewed as the" tannin is exhausted, 
till the leatlicr is fully tanned. For 
the softci skins, as calves, go.ats, &c. 
he does not use the acid mixture, but 
milk of lime. Of sulistanees used 
for tanning, sir II. Davy observes, 
that lib. ot catechu is nearly equal to 
2} of galls, 3 of sumach, of the hark 
ot the Leicester willow, SJ of o.ak- 
hark, 11 of the hark of the Spanisli 
chestnut. IS of eini-bark, and 21 of 
common willow-liark, with respect to 
the tannin contained in them. He 
observes too, tli.at leather slowly tan- 
neil in weak infusions of harks ap- 
pears to be belter in quality, being 
both softei and stronger than wlicn 
tanned by strong infusions ; and ho, 
ascribes this to the extractive matter 
they imbibe. This principle therefore 
affects the quality of the material em- 
ployed in tanning ; and galls which 
contain a great deal of tannin, make 
a hard leather, and liable to craek, 
from their deficiency of extractive 
matter. — de Chim. — Philos. 
Trans. - Philos. Mag.— ChaptaVs 
Chrm. 

TANTALUM. See Columbium, 

TAERAS, or TERRAS. A volca • 
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nic oarth uoed as a cem(*nt. It does 
not diiTor niiuli in its piineiple** trom 
|ioz7.o1.)ii;i ; but it is murh morocom- 
pai’t, lianl, pnroTi'^, and '•pon^v It is 
(foniMMllv ot a wliilisb-vi'llow colour, 
and contains niore hctciof'cnoous par- 
tides, as spar, quartz, srliorl, &c. 
and suinctbintr iiioic oi a calcaioous 
earth. It elVorvesrea with acids, is 
magnetic, and fusible per sc. When 
Vnilvciizcd, it serves as a cem'*iit, like 
)>n/zoI,ina. It is foiin l in Germany 
and SwediMi. See Isnnc. 

TA ri'I’A KiC A (M I). Tlie casks in 
which some kinds ot wine me kept 
become ineiusted with a bard siih- 
stanee, tinned with the Ciiloniiii^ mat- 
ter of the wmo, and otlierwise impure, 
whiefi has long been known liv the 
name ot arg.ii, or taitai', and distin- 
giii'-hed into red and vviiite aororiline 
to its colour. Tliis beimr puritied bv 
suliition, ftltration, and ei vstalli/atioii, 
w: ed eieani oi crystals of tai- 

tai. It was altcnvards discovered, 
that it consisted ot a poenli.ir acid 
comlunod with potasli ; and the sup- 
position tliat it was formed during 
tlie fermentation of the wine, was 
disptuved liy Hoerhaave, Neumann, 
ami others, wlio slmwe i that it ex- 
isted leady toriiied in the juice of the 
grape. It lias likewise been Inuiid in 
other fruits, paitienlaily liefore they 
are too lipeiand in the tamarind, 
Huniiie, f)alin,eai dulls lieiiedietus, and 
the rnots of vesthairow. germaiidei, 
and sage. The »>epaiation ot tartaric 
acid from tliis acidiilous i,alt, is the 
first discovery of Seheele that is 
known. He s.itui'ited the supertlii- 
oiis arid by adding chalk to a solution 
of the siipei tartrate in builing water 
as long as anv elterveseence ensued, 
and expelled the acid Iroiii the preci- 
pitated tartrate of lime by means ot 
the sulphuric. Or four paits of tar- 
tar may be boiled in twenty or twenty- 
four ol water, and one part of sul- 
plinric acid, added gradually. By 
continuing the boiling flic Hiilphateof 
potash will fall down. When the 
liquor is redtieod to one-half, it is to 
be filtered, and if any more sulphate 
he deposited by continuing the boiling, 
the tillering must be repeated. When 
no more ia tliruvvn down, the liquor is 
to be evaporated to the consistence 
of a syrup, and thus eiystals of tar- 
taric acid, equal to half the weight of 
the tartar einployedi will be obtained. 


The tartaric acid may he procured in 
needly or laminated crystals, by eva- 
porating a solution ot it. Us taste ia 
reiy acid and agreeable, so that it 
may supply the place of lemon- juice. 
It is vei V soliilile in water. Burnt in 
an open lii e it leaves a coaly vesnininn; 
in close vessels it gives out carbonic 
acid and caiburetted hydrogen gas. 
By distilling nitric aci<l olf tiie crys- 
tals they may In* converted into oxalic 
acid, fnd the nitric acid passes to the 
st.ite of nitrons. Tlie tai Dates of 
lime and harvles are wiiite, pulveiu- 
lent, and insoluhle. Tain ate of 
stronti.in, formeil by the double do- 
coinpnsttioti of nniiiate of stmnrian 
and t.irtiatcof ]iotasli, areoidiiig to 
V.iiKinerm, is soluble, ciystallizalde, 
and consists of f>2‘S8 stionti.in ami 
47*12 acid. That of magnesia Aarma 
a gelatinous or gummy mass, Tar- 
tiale ot potash, the tnitaiized kali of 
the London college, and vegetable 
salt of some, foriiiei Iv called soliible 
tartar, because mneb inorf^ so tliaii tlie 
super! art rate, crystallizes in olilong 
‘•qu.ires, bevelled at the exlremilies. 
It has a bitterish taste, and is decom- 
posed by heat, as its solution is even 
by standing some time It is use I as 
a'mild purgative. Tlie siipei tartrate 
of potash, already mentioned at the 
beginning ol this article, is much used 
as a cooling and gently opening medi- 
cine, a-, w'ell iis in several chemical 
and pliarrnaceutieal preparations. 
J>issolved in water, with the addition 
of a little sugai, and a slice or two of 
lemon-peel, it forms an ngreeablc 
cooling drink hy the name of inipe- 
li.il; and if an infusion of green 
balm he used instead of water, it 
makes one ot the pleasantest litjiioi s 
of the kind with which we aio ac- 
quainted. .M ixed with an equal weight 
ol iiitie, and projeet'sl into a red-hot 
crucible, it detonates, and forms the 
white flux; troatel in the same way 
w'ith half its weight ot nitre, ii forms 
the black flux ; and siinply mixed with 
nitre in various proportions, it is 
called raw flux. Tt is likewise used 
in dyeing, in hat-making, in gilding, 
and III other aits. By saturating the 
superfluous acid in this supertnrirato 
with soda, a triple salt is iorrned. 
which Gr}stallizc.s in large regular 
pi isms of eight nearly equal sides, of 
a bitter taste, efflorescent, and soluble 
in about five parts of water. It con- 
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ac'cordin^ to Vauqnolin, of M | 
parts tartrate of potasli and 46 tar- 
trate of soda ; and was um'a in much 
repute as a purgative, by the name of 
llnchellc salt, •'^r s<4 de scignotte. I 
Tlie tartrate of soda is niui h loss 
Foliilile than this triple salt, ami crys- 
tallizes in slender needles or thin 
plates. 'I'lip tartrate of ammonia is 
very i-onihle, hitter salt, and erystal- 
lizes casilv. It is spont<iroon^\v de- 
i'<im]>nsahle. This too tui ins with tar- 
trate of I'otash a triple s..U, the solu- 
tion of whii'li yields hv cooling, Hue 
pyriiinidal nr prisniatie effloieseent 
crv>.tnls. Tlioueli iiotli the neutral 
sails that eoinpose it arc hitter, tliis is 
not. hut lias a ecoling taste. 

'IWirrAR, is deposited oil the sides 
of casks during the lernientatiun of 
wia'e: it foiiiis alining inoie or less 
thick, whieh i«, sciaped oil. This is 
called nude tartar, aitd is sold in 
Laiigiiedoc from 10 to 15 francs the 
t|U)iital. All Mines do not afford the 
sa.iiC ((iian^itv of tartai. Neumann 
iLMiiaiked, that tlie Hungarian wines 
Iclt only a thin shatuni ; that the 
■wines ol Fiance allordod more; and 
that the Ulienisli wines afforded the 
pniest and the greatest quantity. 
Tartar is distinguished Iroin its colour 
iiiioteil and white: the first isatloided 
l>v red wine. Tartar is piiiificd from 
an ahuiidaiit extractive piinciple, hv 
pioce*ises which are oxceiited at 
ill out pel Her and at Veniee. I'he fol- 
low ifig is the ]irorcss used at .\Ioiit- 
pellier: — The tartar is dissolved in 
water, and suflered to crystallize hy 
cooli"g. The ci 7 «*tals are'lheii boiled 
in another vessel, w'itli the addition of 
the or six pounds of the white aigil- 
laeeoiis earth of Aluniel to each quin- 
tal of the salt. After this boiling 
w itli tlie earth, a very white salt is ob- 
tained hy evaporation, which is kiioa'ii 
by the name of ereara of tartar, or 
tlie acidulous tartrate of potash. M. 
Resm.'irctz has iiifoiined us, that the 
process used at Venice consists, 

1. in drying the tartar in iron 
boileis. 

2. Founding it, and dissolving it in 
hot water, which, by cooling, affords 
purer ciysta's. 

3. lledixsiilving these crystals in 
water, and clarifying the solution by 
whites of eggs and ashes. 

Tlie process of Montpellier Is pre- 
ferable to that of Venice. The addi- 
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tioii of the ashes introduces a foreign 
salt, which alters the purity of the 
product. .See Tartaric Acid. 

TARTAR (ITlAl.VBKATEl)). 
This is prepared hy lioiliOg tlivec 
parts of the siipertartiate of' potash 
and tw'o of iron tilings in foity-s>x 
parts of water, till the tartar appe.irs 
to be ilissohed. The liquor is then 
tiltered, and crystals are iloi'O'-itefl on 
cooling, more of which are ohtained 
bv eontiniiing the eviiporalioii. 

TARTAR (rU ISAM OF). The 
]to|.u!ar niiiiie <it tlie punlicd super- 
tailr.ate of pot.i-li. 

TA RTA R ‘ R L'DE). 'I’he snpe r- 
taiti'ile ol )iotashin its natuial sl.ite, 
betore it lias liccn ]iiiniied. 

TARTAR (li.MliTiC;. Tlie tav- 
tiate of potabh and uiitiinoijy. See 
Anltinoatf. 

TARTAR OF THE TKETH. Tin* 
popular name for the coiieretion that 
so (requentlv inernsts the teeth, and 
which consists uppiireiitly ol plios- 
phate ol lime. 

TA RTAR (REGBN ERATKD). 
Acetate «t potash. 

TARTAR (H.U/r OF). Tlie suh- 
carhonate of potasli. 

TARTAR tSKCKET FOLIATKI) 
EARiil OF). Acetate ot potasli. 

TARTAR (SOLUllLK). Xculiul 
tartrate of potash. 

TARTAR (VITKIOLATED). Sul- 
ph.ite ot potash. 

TART.tRINE. Tho name gneu 
by Klrwaii to the vegetable iilkali, 
or potash. 

TAUTAROUS acid. See Tar- 
taric Acid. 

TARTRATE. A neutral com- 
pound of the tartaric acid with a 
base. 

TEARS. That peculiar fluid which 
U employed in lubricating the eye, and 
which is emitted in great quantities 
when we express grief hy weeping, 
is know II hy the name of tears. For 
an accurate analy.siti «'f this iliiid we 
are indehted to Messrs. Fonicroy ami 
Vanqueliti. The liquid called tears 
:s tiRii.spai'ent and coloinless like 
water ; it has seaivcly any smell, hut 
Us taste Is always perceptihly salt. 
Its specifle gi avity is soinewhat'great- 
er than that of distilled water. It 
gives to paper stained with the juice 
of the petals of mallows or violets a 
permanently green colour, and there- 
fore contains a fixed alkali, it unites 
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Vith water, wlicthrr cold or hot, in nil 
pruportinnH. Alkolis unite with it 
readily, and' render it more Uuid. 
The mineral arids produce no appa- 
rent chanite upon it. Exposed to the 
air, tins liquid ftradiinlly evaporates, 
nnil becomes thicker. When nearly 
reduced to a state of dryness, a iiimi- 
bor of cubic crystals form in the midst 
of a kind of muoilago. These crys- 
tals possess the properties of muriate 
of soda ; but they tin^e vegetable blue 
greens, and theroiorc contain an ex- 
cess ol ‘io<la. Tlie iniicilagiiinu8 mat- 
ter acquit es a yellowish colour as it 
dries. Tears are eompused of the 
fullowing ingredients 

]. Water. 

2. Mucus. 

3. Muriate of soda. 

4. Soda. 

fl. Phosphate of lime. 

a. Phosphate ol soda. 

The saline juirts amount only to 
about U'Ol of the whole, or probably 
not so iniieli. 

TEETH. The basis of the aub. 
stsxuce that forms the teeth, like that 
ol other bniies, (.See Jiorif) appears 
to be idiosphateni lime. The eiianicl, 
however, aceordiinr to Mr. Hatcliett, 
diifers irom other Imiiy substances in 
being de-titute <if caitilage : for rasp- 
Jugs of eiminelj u hen macerated iiidi. 
luted acids, he Innnd were wholiy dis- 
sohed; uhile raspings ol imno, treat- 
ed in the s.ime nianiiei, always left a 
cartilaginous substance untouched. 
See Bone. 

TEEESIA. Sapphire. 

T E E L U fll U .M . .\1 nellcr first sus- 
pected the existence of a new metal 
ill the aiirum paradox! cum, or proble- 
niaticiiin, which has the appearance 
ot an ore of gold, though very little 
can be extracted tioin it. Klaproth 
iifterw'ard eatablislied its existence, 
lint oiilv in this hut in some other 
Transylvanian ores, and named it tel- 
lurium. Pure tellurium is of a tin- 
white colour, verging t<i lead-grey, 
with a high metallic lustre ; of a fo- 
liated fracture ; and very brittle, so as 
to be easily pulvciized. Its speeiJie 
gravity Is A'llfi. It melts before igni- 
tion, requiring a little higher heat 
than lead, and less than antimony ; 
and, according to Cimeliu, is as vola- 
tile as arsenic. When cooled without 
agitation, its surface has a cryital- 
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lized nppearanee. Before the blow- 
pipe on eliarcoul it burns with a vivid 
bine light, greenish on the edges ; 
and is di.ssipated in grevish-wliite va- 
pours, of a pungent smell, which con- 
dense into a white oxide. This oxido 
heated on eharcoal is reduced with a 
kind of explosion, and soon again vo- 
Utilized . Heated in a glass retort it 
Insc.s into a straw-coloured striated 
mass. It appears to euntain about 16 
per e<int of oxygen. Tellurium is oxi- 
dized and dissolved by the principal 
acids. To sulphuric acid it gives a 
deep purple colour. Water separates 
it in black llocciili, and heat throws 
it down in a white precipitate. M^th 
nitric acid it forms a colourless solu- 
tion, which remains so w'licii diluted, 
and alTords slender dendritic crystals 
by evaporation. The iiuiriatic acid, 
with a small portion of nitric, fA-ms 
a transparent solution, from which 
water tin ows down a white snbmu- 
riate. This may he redissolved al- 
most wholly by repeated aifusions of 
water. Alcohol likewisifprecipitatea 
it. Bulpiniric acid, diluted with two 
or three parts of which a 

little nitric acid Ijas hcen added, dis- 
solves a large portion of the luctal, 
and the solution is not decomposed by 
Wiiter. The alkalis tlirow down from 
its solutions a white precipitate, 
which is soluble in all the acids, and 
by an excess of the alkalis or their 
carbonates. They are not precipitated 
by prussiate of potash. Tinctuie of 
galls gives a yellow flocculeiit precipi. 
tatc w'ith them. Tellurium is preci- 
pitated from them io a metallie state 
by zinc, iron, tin, and antimony. Tel- 
lurium fused with an equal weight of 
snlphur, in a gentle heat, funns a 
lead-coloured striated sulphuret. .\U 
kaline sulphurets precipitate it fioin 
its solutions of a In own or blac*k 
colour. In this precipitate either the 
metal or its oxide is combined with 
sulphur. Each of these sulpliuiets 
burns with a pale blue flame, and 
while smoke. Heated in a retort, 
part of the sulphur is siihliined, car- 
rying up a little ot the metal with it. 
It does not easily amalgamate with 
quicksilver. 

TEIiLURErrEH HYDROGEN. 
A gas obtained by the union of tellu- 
rium and hydrogen. 
TEMPERATURE. The sensible 
U* 
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Iie&t, ai measured by the thermome- veacence in aelde. Though ealcined. 
ter.->-9ce CaloriCt'CombuMtion, Con- it retaius ita white colour, and when 

gelation, and Pyrometer, the heat to which it has been ex* 

TENACITY. — See AdheHon. posed was only moderate, it dissolves 
TENNANTITE. consists of cop* readily in muiiatic acid; but if tho 

f ier 45’.32, sulphur !^74, arsenic U‘84, heat has been violent, it will r.ot dis- 

ron 9*26, silica 5. solve till it be digested in strong ]nn> 

TERRA POND EROS A.— Sec //e®- riatic acid. When dissolved in sul- 
vy Spar and Barytes. phuric acid with a slight excess of 

TERRA JAPONICA. Catechu. acid, and subjected to evaporation, it 
TERRA LEMNIA. A red bolar yield^i transparent crystals. This earth 
earth formerly esteemed in medicine. disHoives very easily in nitric acid. It 
TERRA SIENNA. A brown bole dissolves in muriatic acid, in thesamo 
or ochre, witli an orange cast, brought manner as in nitric acid. The solu- 
troni Sienna in Italy, and used in tion does not crystallize. This earth 
painting, both raw and burnt. When combines with .avidity with carbonic 
burnt it becomes of a darker blown, acid. The feiruginous prussiatc of 
It resists the lire a long time without potash poured into a solution of this 
fusing. It adheres to the tongue very earth, throws down a white prccipU 
forcllilv. tatc, which is emnpletely le-dissolved 

TERRE VERTE. This is used as by muriatic acid. Caustic potash and 
a rlgnient. and contains iron in some ammonia have no action on this earth 
iiiiKiiown state, mixed with clay, and newly precipitated. The solution of 
sometimes with chalk and pyrites. carbonate of pi>tash nr carbonate of 
TIIALLITE. Kpldote oi Pistacite. ammonia, dissolves a small quantity 
THERMOMETER. An instrument of it. which precipitates again when 
for ineasuUng heat, founded on the the liquid is supersaturated with an 
principle, that the exiiansions of mat- acid, and then neutralized by caustic 
ter are proportional to the augmciita- ammonia. Thovina ditfuis from alu- 
tioiis of temperature. inimi by its insolubility in hydrate of 

TIIORINA, All earth discovered potash; from glueiiia by the same 
in 1816 by M. Berzelius, in small property; from yttria by its purely 
quantities in the gadoliiiitc of Korar- astringent taste, without any sweet- 
vet. It resembles zircouia. To ob- ness, and by the property which ita 
tain it from those miucrals that con- solutions possess of being preeipita- 
tain protoxide of cerium and yttria, ted by boiling when they do not cun- 
we must separate the oxide of iron by tain too great an excess of acid. It 
succinate of ammonia. The deutox- differs from zirconia by the following 
ide of cerium Is then precipitated by propertie:>: — 1. Alter being heated to 
the sul|}hate of potash; after which redness, it is still capable of being 
the yttria and the new earth are pre- dissolved In acids. 2. Sulphate of 
cipitated together by caustic ammo- potash docs not precipitate it from ita 
nla. Dissolve them In muriatic acid, solutions, while it precipitates zirco- 
Evaporatc the solution to dryness, nia from solutions containing even a 
and pour boiling water on the resi- considerable excess of acid. 3. It ia 
due, which will dissolve the greatest precipitated by oxalate of ammonia, 

S alt of the yttria. Dissolve the resi- which is not the case with zirconia. 

ue in muriatic or nitric acid, and 4. Eiilphnte of thorina cry^tallizca 
evaporate it till it becomes as exactly readily, while sulphate of zirconia, 
neutral as possible. Then pour water supposing it free rrom alkali, forms, 
upon it, and boil it for an instant, wlicn dried, a gelatinous, transparent 
The new earth Is precipitated. By mass, without any trace of cryatalliz- 
saturating this liquid, and boiling it a ation. 

aecond time, we ontain a new precipi- THORINUM. It is supposed that 
tate of the new earth. This earth, the preceding earth, like lime, ba« 
when separated by the Alter, has the rytes, and others, is metallic ; and in 
appearance of a gelatinous semi-trans- that case the base would be properly 

S arent mass. When washed and named thorlnum. 
ried it becomes white, absorbs car- THULITR. A peach-blossom-eo* 
booie acid, and dbsolTds witb effer-l^loured mineral found in Norway. 
fiS4 
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TTIT7MERST0NE. Axinite. 

TIN, is a metal of ayellowisli^white 
colour, considerably harder than lead, 
Bcarceiy at all sonoious, \ery mal- 
leable, though not very tenacious. 
Under the hammer it is extended into 
leaves culled tin- foil, which arc aboiit 
ono-thoiisandth of an inch thick, and 
might easily be beaten to less than 
half that tliickness, if the purpiises of 
trade required it. The process for 
making tin-foil eniisists simply in ham- 
mering out a number of plates of this 
metal, laid together upon a smooth 
block or plate of iron. The smallest 
slieets aio the thinnest. Its specitic 
gravity is 7-29. It melts at about the 
442 deg. ot Fahrenheit’s thermometer, 
and by a eontinuance of the heat it is 
slowly converted Into a white powder 
by oxidation. Like lead, it is brittle 
W'hen heated almost to lusion, and ex- 
hibits a grained or lihious texture 
if broken by the blow of a hainincr; 
it may also he granulated hy agita- 
tion at the time of its tiaiisition Irom 
the fluid to the solid state. The oxide 
of tin lesists fusion more strongly 
than that of any other metal ; from 
which property it is useful to form an 
ojiaque white enamel when mixed 
with pure glass in lusion. The bright- 
ness of its surface, w'hen scraped, 
soon goes off by exposure to the air ; 
but it is not sulijeet to rust or cono- 
slon by exposure to the weather, (.'on- 
centrated sulphuric acid, assisted hy 
boat, dissolves half its weight of tin, 
at the same time that sulphureous 
gas escapes In great plenty. By the 
addition of water, an oxide of tin is 
precipitated. Sulphuric acid slightly 
diluted likewise arts upon this metal ; 
but if mucii water be present tlic so- 
lution does nut take place. In the 
siilpbiiric solution of tin, there is an 
actual lormation or cxtrlcatinu of 
sulphur, wbieli renders the fluid of a 
brown colour while it continues heat- 
ed, but subsides by cooling. The tin 
is likewise precipitated in the form of 
& white oxide, by a continuance of 
the heat, or by long standing without 
beat. This solution affords needle- 
formed crystals by cooling. Nitric 
acid and tin combine together very 
rapidly, without the assistance of 
heat. Most of tbe metal falls down In 
the form of a white oxide, extremely 
difficult of reduction ; and the small 
portion of tin which remains suspend- 


ed, does not afford crystals, but falls 
down, fur the most part, upon the ap- 
plication of heat to inspissate the 
fluid. The stiong action ot the nitric 
acid upon tin, pi educes a singular 
phenomenon, whieii is happily ae- 
coontrd for liytlic modem diseoveties 
in chemistry, M. dc Morveau has 
observed, tliut in a Holution of tin by 
the nitric acid, no elastic fluid is dis- 
eiigigcd, but ammonia is formed. 
This ilkali must have been )irodiiced 
hy the nitrogon of tliat part ot the ni- 
tric acid which was employed in al- 
fording oxygen to oxidise the tin. The 
iiiiinatic acid dissolves tin very leaili- 
ly, at the same time that it becomes of 
a darker colour, and ceases to emit 
fumes. A slight cffeivc'cenee takes 
place with the disengagement of a Im- 
itid inflammable gas. Muriatic ^cid 
suspends halt its weight of tiii,*aiid 
does not let it full by repose. It al- 
foids permanent crystals by evapora- 
tion. If the tin contain aisenic, it 
remains undissoKcd at the bottom of 
the fluid. Recent mill i lie ot tin is a 
very delicate test of mercury. M. 
CheneviY says, if a single di op of a 
saturated solution of neutralized ni- 
trate, or muriate ol meicury, he put 
into 500 grains uf water, a lew drops 
of solution of muriate of tin will ren- 
der it a little tuibid, and of a smoke- 
grey. He adds, that the effect is per- 
cepiible if ten times as imieh w'uter be 
added. Aqua regia, consisting ot two 
parts nitric and one muriatic acid, 
combines with tin with effervescence, 
and the developeinent ol much heat. 
Ill order to obtain a permanent solu- 
tion of tin in thin acid, it is necessary 
to add the metal by hniall poitioiis at 
a time, so that the one portion may 
be entirely dissolved bclore tbe next 
piece is added. Aqua regia in this 
manner dissolves half its weight of 
tin. The golutinii is of a .reddish- 
brown, and in many instances nssumes 
the form of a concrete gelatinous sub- 
stance. The addition of w.*iter some- 
times produces the conciete lorin in 
this solution, which is then of an opal 
colour, on account of the oxide of tin 
diffused through its substance. The 
uncertainty attending these experi- 
ments with the solution of tin in aqua 
regia, seems to depend upon the want 
of 'a sufficient degree of accuracy In 
ascertaiiung the specific gravities of 
the two acids which are mizedj the 
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quAiititicsof each, and of the tin, to- and diminis-hinff its» dnctilitv, in pro- 
UPthcrwitb that ol the water added, [icitioii a'« the qiiatilily ol zinc is 
It prohalde tluit tlii? .spuntaneous jrio.-itei. This is one ot the principal 
assumption of tin* conn ete state de- additions iisi-d in making? pewter, 
pends upon water inihihed from the which consists Jor tlie most pail ot 
ntmosphcie. The solution ot tin in tin. The best pewtei docs not con- 
a<ina leum is used by d\er.s, to heiirhf- tain aliore one-twenticth part of ali- 
en the colours ol cochineal, mixture, winch consists of zinc, rop- 

•aiid some other red tiiictiircs, troin per, bismuth, or i^wch other metallic 
rrinisfin to ii hrijilit srailet. Ill the dye- sutistaiices as experience has shewn 
in*? ot woollens. The acetic acid to he most conilneive to tlie iniprove- 
Bcarcely acts upon tin. 'I'he operation inent ot it‘ liardness and colour. The 
of othe'r acids upon this metal has inferior sorts of pewter, more espe- 
been little imiuircd into. Phosphate, eially those used abroad, contain much 
dilate, and borate of tin have been lead, have a bliiisli colour, and aie 
formed by preeipitatimf the inuii.'ite suit. The tin usually met with in 
with the respcctne neiitial salts It commerce in this country, has no ad- 
the ciystaN ot llie saline combination mixture to iminiir its purity, except 
Ilf cojij er with the niliic acid be such as may accidentally elude thi 
}?! ossly powdered, moistened, and roll- workmen at tiie mines. JJut llic tin 
ed lip ill tin-toil, the salt delniuesces, met wdth in foreign countiies is so 
iiitnviis •min s are emitted, the mass much debased by the dealers in that 
becomes lull, and suddenly takes lire, aitidc, especially the Dutch, that 
III this expel inu'iit the rapid transi- pewter and tin are considered abroad 
tion of the iiitiu* arid to tlia tin, is as the same substance. Antimony 
siiupcsed to pioduce or developc heat forms a very hrlttlc hard imxtuie 
eii(iti;(h to sQ^ Inc to the nitric salts ; with tin ; the specific gravity ot which 
bill liy what paiticiilar changes of ca- is less than would have been deduced 
parity has not been shewn. If small by computation from the specific gra- 

pieci's ol pliosphoMis be thrown on vlties and quantities of each, sepa- 

tin 111 fii'iimi, it will take up from 15 rately taken. Tungsten lused with 
to 20 jier cent, and form a silveiT twice its w'eight of tin, atlurds a 

white pliosphnret of a foliated tex- brown spongy ma‘*8, which is some 

tiire, and soft enough to be cut with a what ductile. The uses of tin are 
knile, though but little raa]lc,iblc. very numerous, and so well known 
Tills phiisphuret may be foviiicd like- that they scarcely need be pointed 
w'i'>e by fusing tin tilings with conciete out. Several of them have been al- 
phn.pborie acid. Tin unites with bis- ready mentioned. The tinning of 
ninth by lusion, and becomes harder iron and copper, the silvering ot look 
and more brittle in proportion to the ing-glasses, and the fabrication of a 
quantity of that metal added. With great variety of vessels and utenhils 
nick *1 it forms a white bnlliaiit mass, for domestic' and other ii«cb, arc 
It cannot easily be united in the di- among the ndvanlages derived frous 
reel way with arsenic, on account of this metal. 

the volatility of this metal ; but by TINCAL. Crude borax, as import- 
heating it with the combination of the ed from the East Indies, 
arsenical acid and potash, the salt is TINULASS. Bismuth, 
partly decomposed ; and the tin com- TINNINC. — See /row. 

Inning with the acid, becomes con- TIT.VNTTES. This name has 
verted into a brilliant brittle com- been given to cciUin ores of titani- 

E ound of a plaited texture. It has urn, containing that metal in tho 
eea said, that al. tin contains arse- state of oxide. See the following ar- 
nic, and that the crackling noise tide 

which is heard upon bending pieces ol TITANIUM. Several years ago, 
tin, is pioduced by this impuiity; but the Rev. Mr. Gregor discovered in 
from the experiment of llaycii, lliis a kind of ferruginous sand, found 
appears not to be the fact, (hibalt in the vale of Wenachan, in Cornwall, 
unites wdth tin by fusion, and forms a what he su; posed to be tlie oxide of a 
grained mixture of a colour slightly new metal, but wras unable to reduce, 
inclining to violet. Zinc unites scry Klaproth, afterwards analyzing what 
wdl with till, increasing its hardness fwas called the red schorl of llun^aryi 
556 
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foiiinl it trt bo tbo pnro oxiJo of aiK*\v 
inotal, ivhidi lio iiaiiioil titaiiiiiiu, 
and tho ssinie with the nionachaintc 
of Ml*. Jjrofjor. Kiiii'o tlmt oxide of 
ti^’aiiiiini bus boon iliM'uroi od in ho* 
A'oi.il fo'^sils. We do not know that 
litaiiiinn has liooii ooiiipIotOiN icduood 
except by Lunip.idiiis, who effocled it 
by means of ohoreual only. Tiic ox- 
ide he employed was olilaiiied fioni 
the decomposition of fr.ilbite of ti- 
tanium by fixed alkali. The metal 
WAS of a dark eopper colour, with 
much motallic brilliancy, brittle, and 
in small scales coiisiderablv elastic. 
It tfirnishes in the air, and is easily 
oxidixefl by heat. It then acquires a 
bluish aspeet. It detonates with ni- 
tre, and is hif^hlv inliisibie. All the 
dense acids act iiuun it with considei- 
able energy. According to Vauque- 
lin, it is volatilized hv intense beat. 
The native rod oxide is insoluble in 
the sulphuilc, nitric, inuriatic. and 
nitro-miniatic acids : hut if it bo fu- 
sed with six Tiarta ot carbonate of pot- 
ash, the oxide is dissolved with effer- 
vescences. The sulphuric solution 
when evaporated becomes gelatinous, 
the nitric affoixls rliomboidal ciystals 
by spontaneous cvaporatKin, but is 
rendered turldd by ebullition ; the 
muriatic becomes gelatinous, orfloe- 
ctilciit, by heat, and tiaiispurorit crys- 
tals form in it wdien cooled ; but if it 
be boiled, oxvgcnizcd muriatic add 
gas is evolved, and a w'bitc oxide 
thrown ilown. I’hospboric and arse- 
nic acids take it Ironi the othci'i, 
and form with it a w'bite precipitato. 
These precipitates aie soluble in mu- 
riatic add, but ill no other. The so- 
lutions of titaniiiin give white pre- 
cipitates with tlie alkalis, or their 
eaiboiiates ; tincture of galls gives a 
browiiiitb-red, and pnissiate ot pot- 
ash a hrownish-vellow. Iftheprus- 
siate )>roduce a green precipitate, this, 
according to Lowitz, is owing to the 
presence of iron. Zinc immersed in 
the solutions, cliangcs their colour 
from yellow to violet, and ultimately 
to an indigo ; tin produces in them 
a pale red tint, v.diich deepens to a 
bright purple red. Ilydrosulphnret 
of potash throws down a brownish- 
red precipitate, but they arc not de- 
composed by siilpliuretted hvdrogcn. 
By exposing phosphate of titanium, 
mixed with charcoal and borax, to a 
Yiolent beat, in a double crucible 
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luted, M. Choiiovix obtained tm palo 
white pliosplinret. with suine lustro. 
briitlc, 01 a gramilAi* texture, and 
not very fusible. The oxides of iron 
and titanium, exposed to beat with a 
httlo oil and charcoal, produce an 
alloy of a gicy colour, intermixed 
with brilliant nielnllic particles of a 
golden yellow. Oxide of titaiiiuiu 
was used to give a brown or yellow 
colour ill painting on porcelain, be- 
fore its natiiie was known; but it 
was^ound difficult to olitain from it 
an nnifunn tint, proliably lioin its 
not being in a state of puilty. 

TOLiU (Oalsam of). Tiiis sub- 
stance is obtained from tlie tolnllera 
halsanium, a tr.'c which grows in 
South Ameiica. Tlie balsam flows 
from incisions made in the h.iilc. it 
eoniesto Burope in small gourd shells. 
It IS of a reddisli-browii colour and 
considerable consistence; and^vlicii 
exposed to the air, it becomes solid 
and biittle. Its binell is fragrant, 
and coiitiiines so, even after the lial- 
suin has become thick liy age. When 
distilled with water, yi dds very 
little volatile oil, hut iiripregiiatcs the 
water strongly with its ta-te and smell. 
A quantity ot hen/.oic acid subluiies, 
if the distillation be eonlinue I. Mr. 
Hatchett found it 'soluble in the alka- 
li-», like the rest of the balsams. U’’hen 
he dissolved it in the stiiiillc^t possi- 
ble quantity of Ii\iviiiiii of pot.ish, it 
voiiipleVly lost its own odour, <ind 
assumed a fragrant Hiiiell, somewhat 
reseiiililing that of the clove pink. 
“This smell,” Mr. Jlatrhett obseives, 
“ is nut lugitivc, Jor it is still letaiii- 
ed by a solution which was prepared 
ill June, and lias icmained in an open 
glass during four months.” When 
iligested in -'iilphuric acid, a consi- 
derable quantity of pure fieiizuic acid 
sublimes. When the solution of it in 
this acid is evaporate! to dryuess, 
and the residuum 'icated with alco- 
hol, a portion ot aitiliciul tannin is 
obtained ; the residual charcoal 
amounts to U*54 of the original bal- 
sam. Mr. Hatchett found that it dis- 
solved in nitric acid, with nearly the 
same phenomena as the resins : but it 
assumed the smell of bitter almonds, 
which Ic 1 him to suspect the forma- 
tioii'of prussic acid. During the solu- 
tion ill nitric acid, a portion of ben- 
zoic acid sublimes. By repeated di- 
gesUoiiSj it is convcited into aitificlal 
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tannin. It is totally soluble in alpo> | 
hoi, from which water sefiaratps flic 
whole of it, except the hcnxoic acid. 

TOMBAC. A white alloy of cop- 
per with arsenic, coniinonly brittle, 
tlioiiijh if the ipiaiitity of ar^cnir be 
small, it is both dinUitc and inalle- 
ahle ill a rertain decree. It is some- 
times called white copper. 

TOPAZ. Accoidiiig to Piofcssor | 
Janieson, this nnni'rul contains thiee I 
sub-species, common topaz, srhoilitc, j 
and physalite. | 

C.'oinmon topaz. — Colour, wine-yel- | 
low'. In graniilai concietions, dis- 
seminated and crystallized. Splen- 
dent and vitreous. Cleavage perfect 
and perpendicular to the axis of the 
urism. TiMiispaient. llefi acts dou- 
ble. Harder than quartz or emerald, 
.but softer than corundum. Sp. gr. 
3’4 to 3*fi. The topaz ot Biazii, Si- 
beria', Mucla in Asia-Minor, and Sax- 
ony, when lieatcd, cxhildt at one ex- 
tremity positive, and at the other, ne- 
gative electiicity. It also becomes 
clectiical by friction, and ictainsits 
electiicity vei) long. Its constituents 
arc, 

Braz. Top. Sax.T. Sax.T. 
Alumina 6S-,1R 69 

Silica 3401 31*24 36 

Tl'ioncacid 7*79 7'75 6 

100*18 99*44 99 

Berzelius. Klapr. Klapr. 

TORTOISE-SHELL, i esemblos the 
nails Ilf animals or coagul.xtcd albu- 
men ill its composition. After being 
reduced to ashes 6U0 parts leave three 
ot earthy matter, consisting of phos- 
pliate of lime with soda and a little 
iron. 

TOUCHSTONE. A variety of 
flinty slate. 

TOURMAtilNB. Colours green 
and brown. In prismatic concieiinns, 
rolled pieces, but generally crystal- 
lized. Crystals imbedded. Splendent, 
vitreous. Cleavage threefold. Opaque 
to transparent. Refracts double. 
As hard as qxaitz. Easily frangible. ] 
Sp. gr. 3*0 to .3*2. By rixctioii it 
yields vitreous electricity ; by heating, 
vitreous at one end, and resinous 
at the other. Its constituents arc, 
ailica 42, alumina 40, soda 10, ox- 
ide of manganese, with a little iron, 
7, loss 1. It occurs in gneiss, mica- 
elate, talc-slate, &c. 

TRAG^ANTH (Gum). This sub. 


stance, which H vulgarly ealled gum- 
dragon, exudes from a piickly hush, 
the astragalus tragacantha, Jdn. 
wiiich grows w'ild in tliewarmci clim- 
.ates, and endures ihe cold of our owm, 
hut docs not hero ^icld any gum. 
This commodity is bi ought chietiy 
iioin Tiiikev, r,i irregular lumps, or 
long vetinicular pieces bent into a va- 
riety of shapes ; the best sort is w liite, 
semi-transparent, dry, yet somewhat 
soft to the touch. Gum-tragacanth 
dilfers from all the other known gums 
in gj\ing a thick consi..tcnce to a 
much largci qii.-iiitity of w'ater ; and 
m being much more difficultly solii- 
hie, or rather dissolving only iniper- 
fectly. Put into water, it slowly im- 
bibes a great quantity of tlie liquid, 
swells into a lai go volume, and torins 
a soft but not iluid' mucilage ; if more 
water be added, a fluid solution may 
be obtained by agitation : but the li- 
quor looks turbid and wbeyish, and 
on standing, the mucilage subsides, 
the limpid water on the surface rc- 
taiuiiig little of the gum. Nor does 
the admixture of the preceding more 
i soluble gums promote its union wdlh 
the water, or render its diHSoIurion 
more durable : when gum-tragacaiith 
and guin-arahic are dis.sohcd toge- 
ther in ivater, the tragacanth seems 
to separate from the mixture more 
speedily than when di'^solved by it- 
self. Tragacanth is usually preferred 
to the other gums for inakiiig up tro- 
ches, and other like purposes, and is 
supposed likewise to be the most el- 
fcctual as a medicine; but on ac- 
count of its imperfect solubility, is 
unfit for liquid forms. It is commonly 
given ill powder with tlie addition ot 
other materials of similar intention; 
thus, to one part of guin-tragacanth, 
are added one of gum-arabic, one ot 
starch, and six of sugar, i^ce Certuin, 

I TRANSITION ROCKS, are parti- 
cularly distinguished as being the 
lowe.st in which iossil remains ot ani- 
mals or vegetaolea are lound : they 
may be regarded as ancient records 
imprinted w'ith the natural history of 
the first inhabitants ot the globe. We 
learn flora the organic remains and 
impressions which these rocks con- 
tain, that zoophytes and shcll-flsh, 
which arc considered as foimiiii; the 
lowest link in the scale of aiiimal 
creation, were the first that received 
the gift of life. In the rocks above 





TRA- 

tliesA rcmarns of animals occur which 
posses>cd a more complete otfraniza- 
tion with the addition ol thi‘ iaciiltics 
of si^ht and locomotion. TratiMtioii 
rocks I'ontaiii, like the piimary iiie> 
tallic or(.’>, and like tlie KCcnndaiy 
rock'^, wator-w.ini pieecs of other 
roi'ks and orj^ai'ic leinanis. Iteiiee 
gcolo/rists trcfjuently tiiid a difticuity 
ill detei mining to what class they 
shall assign paiticnlai rocks in coii- 
forrnity to tlieir lavonte theoiies. 

THAI*, is derived troin tlie Swedish 
woid tiappa, a idair. It is applied 
ill geology cliielly to such rocks as 
arc freciueiitly i<eLMi rising in regular 
order auo\ e one anutlicr in the form 
of stairs, ns hasalt. The cliiet trap | 
rooks a# hornblende, which is sub- 
divided into granular hoinbicnde and 
hornhlendo .slate. There i.s also 
liornblcnde ini.xed w ith felspar, of 
whicti greenstone and greenstone 
slate are eoinmon subdivisions. Also 
hoinblendc mixed with mica. The 
transition trap consists of greenstone 
and amygdaloed. The newest deetz- 
trap of the VV^inerians, contains se- 
veral chaiactcristic rocks, as basalt, 
wacke, gieystonc, porphyry, slate, 
and tiap-tiiiT. 

TliAI’-TUFF. It is composed ol 
masses of basalt, amygdaloid, hoin- 
bicnde rock, sand-stone, and even 
pieces ol uood (as in the island of 
Canini) cemented together. The 
masses vaiy much in size, from that 
of a pea to HC^eral hundredweight. 
A cun>iderab]e poitioii of AithiirV 
Beat, near Edinburgh, is composed 
of this lock. 

TJIEJVJOLITE. This .sub-species 
of aiigitc is divided into the asbestous, 
common, and glassv. 

Ashestous lieiiuilite.— Colour, gicy- 
ish-white. Massive, and in tijuviis 
concretions. Shining, peailv. Tians- 
lucent on the edges. Suit. When 
struck gently or I'lbbeJ in the daik, 
it emits a pale redd iih light ; ndieii 
pounded and thronn on tlio coals, a 
greenish light. Betore the blow-pipe 
it melts into a white opaque mass. 

Common tvciindilo. — Colour, white. 
lHassive, in distinct prismatic concre- 
tions, and crystallized in \ery oblique 
lour-Bidcd piisms, Tianslucciit. As 
hard as hornblende. Sp. gr. 2*9 to 
3*2. It melts with much difficulty 
nnd cbuilitioii into an opaque glass. 
lU constituents ftre. silica 50, mag- 
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licsia 25, lime IS, Ciirbonlc acid and 
water .*>. 

lUassy tremolite. — roloiir, grovish, 
gieeiiish, yellowish, Hrid i eddish- 
white. As hard as hornblende. Very 
brittle. Sp. pr. 2'bG.'i. It is phos- 
phuieseent in a low degree. Infiisi- 
ble. Its constituents are, silica 3.')‘r>, 
lime 26'5, magnesia IG'.'i, water and 
cat bon ic acid 23. 

THIPIIANE. See Spodtimene. 

Tiy POLI. Colour, yellowish-grey. 
Massive. Fiaeturc iine oi roarse 
eaithy. Opaque. Suit. Bather 
easily frangilile. Meagre. Docs not 
adhere to the tongue. Sp. gr. 2 2. 
Infusible. Its constituents aic, si- 
lica 81, alumina I ‘5, oxide of iioii 8, 
sulphuric acid 3*45, water 4*5.'). 

TUNGSTENUM. 'Hiis name, sig- 
nifying heavy stone, was given by the 
Swedes to a mineial, which Se.’lecle 
found to contain a peculiar metal, as 
he supposed, in the state of an acid, 
united with lliiie. Tlie same metallic 
substance was afterwaids found by 
the Don d’Elbuyaits unilcd with iron 
and manganese in wolfram. From 
the first ot these the oxide may be 
obtained by digesting its uowdoi in 
thrice its weight ot nitric acid ; wasii- 
iiig the yelldw powder that remains, 
and digesting it in ammonia, by wliich 
a portion of it is dissolved. These al- 
ternate digestions are to be repeated, 
and the tunirstie oxide precipitated 
from the ainmuniacal solutions hy 
nitric acid. The precipitate is to be 
washed svith watei, and exposed to a 
moderafe heat, to expel any ammonia 
that may adhere to it. Ui’ the mix- 
ture may be evaporated to a dry mass, 
which IS to be ealeiiied iimlci a iiiiif- 
He, to dissipate tlie nitiate of ammu- 
nia. Fiom w'ulliani it may be ob- 
tained by the same procnen, alter the 
iion and iiiangune.se have been dis- 
solved hy miiiiut'o acid. The Spa- 
nish chein'ists reduced the oxide of 
tuiiptcn to the metallic state, by ex- 
posing it moistened with oil, in a 
ciucible lined with charcoal, to an 
intense heat. After two houis, a 
piece of metal weiglilng 40 grains, 
but sliglitly agglutinated, was found 
at the bottom of the ciucible Some 
have attempted its reduction in vain, 
but Guyton, Ruprecht, and Messrs. 
Aikin and Allen, have been more suc- 
cess fuk The latter gentlemen pro- 
duced It A'om the aouuoniuret. Frum 
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210 iifraini of this substanoo, in ar;cu> 
lai rrv^.tal'A, cxpomMl f<»r Uvi» lionr^ 
to a powoifiil wind fiiriiiiio, in iioiii- 
oiblc linod witli rliairnal, tliry oh- 
taiiiprl a slicjhtlv loln'iinK inabs of 
roMii'lish irrains, alioul tin* •^i/o of a 
pin’s hoarl, witliavoiy Inilliaiit in**- 
talln* lustiT, and w<’i^liiii;r, in thp 
wliolo, 101 ((I aiii''. Tnii(r‘“tfn is said 
to lie of a ffieyi'sli-wliite oi non co- 
lour, with fonsiili’ralile Imllianev. 
vciv hard and linltle. spciiin; 
ffiavily Don d'KninNait>9 fnmnh to he 
17‘0 .Mes-rs Aikin and Al*i*n, aho\e 
17’22. SeliiMdi* Mii-i-O'i'd ihe wlnte 
powder olilained l*y the ore 

in an acid, addiiif' tinniKinia t<i the le- 
sidiinin, and nont:nli/ni(^ it hv ii-trtr 
arid, to he pure arid ot tnii!t‘-t*Mi. In 
f.iel it has a sour taste, leddens ht. 
inns, ioriMs neutral cr\stal!izahle 
.salt,s with alkalis, and is soli, hie in 
20 parts of IxnJhiff water. If appeals 
however to he a triple tall, eoniposod 
of lilt lie arid unnnoiii.i, and oxide ol 
tiiiiftsten , Iroin which the oxide may 
he ohtaiiietl in a yellow pow’der hy 
boiling nitl\ a pnie loncenti ated 
aeid. In tins state it contains about 
20 per cent, of oxvfren ; part of wliieb 
inav be expelled hy a red hear, when 
it assnnies a i^ieen eohmr. TniiRstcn 
is nisoluhle in the a« ids ; and ita ox- 
ide IS nearly the same. It appears to 
he e.ip.ihle ot iinithii' with iiuist other 
inet.ils, hut not w'ilh sulphur, (tuv* 
ton fnijinl, that the oxide uives^rcat 
perm.inenee to legetablc ro.'onrs. 

TUNtiSTEN OF ItASTNAS, 
OR FALSE TUNOSTEN. See 
Cert run. 

'IMIliMETH MINERAL. Yellow 
fluh-denT>isu1))hate ot ineroiirv. 

TIMINSOLE. Ileliotrupnim. Sec 
Arrlnt. 

TrRKEY STONE. (h»s Turcica. 
Stje fVkpt'rlatc. 

TURMERIO {term merita) enr- 
cuma lonsrn, is a root hioiit'litto us 
from the East Indies. Itertliollet had 
ail opnortniiity of examiniiijC some 
turmeric that eainc fiom Tobago, 
xvliirh was superior to that which is 
met with in coinmeiee, both in the 
size of the roots and the alminlancc of 
the colouring particles. This sub- 
stance IS very rich in colour, and 
there is no other whieli gives a yel- 
low colour of such brightness ; Imt it 

J iossc Sites no durability, nor can iiior- 
lants giro it sv suftlcieat degree. 
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('■onimon salt and sal ammoniae, are 
those wliieh fix tl’.G colour best, but 
tli«*v render it deepei and make it in- 
» line to brow'll ; some lecoinmend a 
small qiiaiitit\ ot uuiTiatic ac id. TIic 
loot must he lediieed to powder to he 
at im use. It I'. somerini(‘s employed 
to give the yellows made with wreld a 
gold east, .uid to gi\e an oiange 
tinge to seal let ; hut the shade the 
tnimeiie mipaits soon disappears in 
the air. Mr tiuelilirhe gives two pio- 
eesses Jor fixing the oohmr of tur- 
tnenc on silk. The liisf eonsisU in 
alniiiing in the cold loi twelve hours, 
<i )i(uiiid ot silk in a solution ot two 
oiinees of aluiii, and dyeing it hot, 
hnt w'llhont hmliug, in ii hath eoin- 
posed ol two oun< “s of tniueiie, and 
a ipiait (nieasiii’e) ot aceto-fflne .leid, 
mixed W'lth lliree quarts of water, 
'riie heeond process consists in ex- 
ti acting the colour iiig pai tides from 
the tnrmeiie hy aeeto-eitric aeid, in 
the wavdcsoiihed lor Rra'/.il wood, 
and 111 dyeing the silk alniried as al- 
le.ady mentioned in this liquor, citlier 
cold Ol only inoiieratdy warm. The 
colour is rendeied more dniableliy 
this th.inhy the lormer piocess. 'I'he 
first parcel iimneised atqniies a gold 
yellow ; the eolmir ot tlie second and 
tliiid parcels m lighter, hnt of the 
same kind ; Ih.at ol the fimrlli is a 
sfiaw eolonr Mr. tinchliehe em- 
ploys the same process to extract fine 
and durable rolonrs Irom iiistie, 
broom, and Freneli henies; he pre- 
pares the wool hy a slight aliiimng, 
to wdiicli he adds a little muriatic acid. 
He »eems to content liiinseil in these 
eases with vinegar m some othei ve- 
getiihl*' acid, instead ol his aeelo-ri- 
tiie aeid, lor the exli action ol the co- 
lour ; he dnects that a very small 
<|nantitv ot solntum ot tin should he 
put into the dyc-hath. 

Tl'RNIFS, eariiits, and parsnips, 
affoid principally saecliarine, mn- 
rilaginoiis, ami extractive matter. 
Sir il. Davy obtained fioin 1000 parts 
of eoiiiiuoii turnips, seven paits ot 
mueiiage, 31 of saceliarinc matter, 
and nearly one p<iit of alhnineii. 
10:MI parts of e.ariots fuiiiished 95 
parts of sugar, thioe parts of imieil- 
age, and hall part ot extract. 1000 
pails of parsnip allorded 90 parts of 
saccharine matter, and nine pints ot 
mucilage. The Walcheron or white 
cariot, gaye lu 1000 paiU, 08 pails 
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of su^ar, two parts of mucilage, and tallic pompound, brought from China, 
uup<»f extract. called also Cluncse loppei, the nit ot 

TUIICKNTIXR is a rrsmoim imco inakiii'!: wliicli, is imt Iviiowii iii Kii- 
oxtraded limii seveial tuM-it. Sixteen rope. It is very tnugli, ‘.inuijr, riiall*'- 
ouncps of \'4'ni(‘(* tin pentiue, hemp aide, maybe easily eisl, Iiaininei ed, 
di‘«lilli'(l watei, yielded fmji and pnlislied ; and 'the better kinds ef 

ouines and tliree drni'lim** ol es^onTial il, wlion well nianiifaetined, aie ^ely 
Oil: and the ‘•ariie f[ijantitv, di'>tilled white, and iiol innie d]<<|io'<rd to tai- 
-iv It bout water, yielded w ith the beat iiish than silver i*-. 'I'liiee Mi(;iedieiils 
of a watei-hatii, Iavo nuiiees only, ol tins eoni|)oiind may be di'^eoveied 
Win n tu p' nt me IS distilled Ol boiled by analysis; namely, eoppei, 7 ine, 
wilh Av.itei till It bei (lines solid, ita]>- and iimi. Some (d tlie Cliinese avIiiI(> 
peal s yellnxinb , lien tlie inocess i<. eoppei is paid to he meiely copjier 
tnitliei (onliiiued, it anjiiiii'- ,i led- and ai smie. 

disli-hiowii coloni. (*n di'l.lliin« six- T^ IM'J IMKTAL. The l^'l‘lH of 
teen o'Mii es in a letoit nitli an ojien type iin tal loi |iriiiL(]'>, is le.;d, ami 
fire, merea-ed hv defTiees, ISeumann the piinn|Ml aitiele n-ed in eominii- 
obl.iined^ 111 <1, foul I'liin es of a Inn- iiiealinp b.ii dues'., is nntinionv. to 
pill ridoiii less ml , then two ounees whieli roppei and hiuss in a.iiioms 
and a di'.n Inn ot a daik hrowinsli-iod piopottious aie added. 'J'lic ]iio|ier- 
eni]iy leninatu' oil, of the eonsistonee ties of a good type metal aip, that it 
of a linNaiii, and ronimonly distm- ■ should lun It eely into the nioii!d,^ind 
gnisbed liv that name. Tlie e-senti,il p-iss'^ss b.iidn'’ss wiiliont being ex- 
ml eommoiily ealled spnit ot tuipen- eessnelv brittle. The sinallei lelleis 
t.iie, eiMiMot, witbnnt singular I'iOi- aie made ol a liaider emiiposition 
eullv. In dissolved in aloobol, ibouL'h than those of a laigei size. It does 
1 111 pentine itself la eiisilv soluble in not appear that oiii tfie (niindeiH 
that spiiit, l)iie part o( the oil ni.iy are in possession ot a rood eoni- 
bedtss(d\ed in seven paits of aleohol*; josition tor this pin po'.e. 'riie piiii- 
btil on *-tandiiig a wbile, the gieate^i I eipal deiect ol llieir eonipoHilmn ap- 
pait ot flio oil sepui ates and tails to peais to be, that the metals do not 
the bottom. niiiloimly unite, lo a pieceoleast- 

TrJtQLOlS, (Mineral, or Calaite). ingpoiloimed at one of oui priiiri- 
rolonis, smalt-blnc and apple-green, pal toundeiics, the tluekness ol wliieli 
Fiaidiiie eotn lundal oi uneven, was two inches, one side was Iiaid 
Opaijue. Haider tli.iii felspai. but and buttle when seiapcd, and the 
solti'i than (|nartz. M'eak while, other Hide, ronsisting of iie.nly half 
Sp. gr. ‘2'Sti to .'JO. Its constituents the piece, was soft like lead. The 
aio, aliiiniua 7.3, oxide of copper t*^, transition from soft to hard was ^lld-• 
w.-itei IS. oMilc ol iron i. It ii vri\ den, not giadnal if .i fiarcel of let- 
liiglih pi ized as an Ol iiamental «toiie tei ot the s;iiiu> .size arid c.'iHlinfr be 
111 1*i'i*-ia, and the iieielihoninig ex.imiiieil, .some of tlieiii are buttle 

rnnntne!* lione tuiqno.s is pUos- .md bard, anil iesi«t the knile, but 
pbaii* ot lime, culouied with oxide of others in.iv be bent and riit into sliav- 
eoppci. I lings. It may easily be imagined, 

Il.TRNACi. 3’bis name is gii'Cii (tlial the duration and neatness of 
in fmJia to the metal zinc It is fome- i these types iuudI coiieiilcrahly Aai y.* 
times applied to denote a while me-' 

U. 

TLMIX. Dr. Ti omi *on h.as given "peeies of nm, wlilch Klaproth ron- 
tbis lomiiorai y name toaveiy sinen- jertiires to he the iilinu" nigra, and 
lar Piih’-lance l.itdy exaiiiined by was sent to him fiiim Valcirno in 
Klaproth. It did -is essentiallv fioiii I«02. I. In its exteiii.il chin arleis it 
everv ot’.iei kiioAvn hodv, and must reseinhloB gum. It w'as solid, b.ird. of 
llieiefoie constitute a new and pern- a Id.ick clour, and bail ronsidiM able 
liar \ogetable principle. It exuded lustre. Its powder Avas broAAii. It 
ppontaiieously from the trunk of a dissolved readily in the mouth, and 
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was insipid. 2. Tt dissolr<*d speedily 
in a small quantity of water. The 
solution was transparent, of a blark- 
isli brown colour, and, oven when 
very much con ;entrated by evapora- 
tion, w'as not in the least iiiiifilaqU 
noiis or ropy ; nor did it answer as a 
paste. In this lospect, ulmin dilTcrs 
essentially from gum. ,3. It was com- 
pletely insoluble both in alcohol and 
ether. When alcohol was poured into 
the aqueous solution, the ereatec pait 
nf the ulmiii precipitated in light 
brown fl,akos. The lemaiiider was 
obtained hy evaporation, and was not 
sensibly soluble in nleoiiol. The alco- 
hol by this treatinenc aequiied a 
s1iar]nsh taste. 4. When a fewiliops 
<if nitric arid were added to the aque- 
ous sobition, it liccame gelatinous, 
lost., its hlai KisIj brown eoloiir, and a 
light bro'uii substar.ce jnecipitated. 
The M'hole solution was slowly eva- 
porated to dryness, and the reddish 
brown pow'dei which leinained W'as 
treated witj* alcohol The alcohol 
assumed a goldou-ydlow colour ; and 
when cvaporaled. "left alight blown, 
bitter and sharp resinous substance. 
A. Oxymuiiatic acid produced pre- 
ci'.ely the same effectii as nitric. Thus 
it appears tliat uliniri, by the addition 
ol a little oxygen, is comet ted into a 
resinous substance. In this new state 
ft is iiisoliilde in water. This pro- 
perty i.s \ei'y singular. lliUieito, the 
volatile oils w'ere the only substances 
known to assiiine the form of resins. 
Th.it a substance soluble in water 
should assume the lesinous form with 
such facility, is very lemaikahle. 6. 
Ulmiii when burnt emitted little 
smoke or flame, and left a spongy 
Imt film eharroal, whieh, when buint 
in the open air, left only a little cai- 
hftnate of potash beliiinl. Such are 
the properties of this curious .sub- 
stance, as lav as they have been exa- 
mined bv Klapioth. 

UflAS’llLIMAlEa. All ore of ura- 
nium, foimcily called green mica, 
and by Werner chalcolite. See the 
following aitlcle. 

IJKAMTE, or URANIUM. A 
new metallic substance, discovcied by 
the eclebiated Klaproth in the mine- 
ral called Pcehbleiide. In this it is in 
the s-tato of sulphuiet. But «t like- 
wise occurs as an oxide in the green 
mica, Ol uraiigliminer, an4 in the 


iiranoehre. Ry treating the ores bf 
tlie metal witli the nitric or nitro- 
muriatic acid, the oxide will he dis- 
solved, ano may lie preiMpitaled by 
the addition ol .i caustic alkali. It is 
insoluble in water, and of a yellow* 
(.oloui, hut a strong heat rendei.s if of 
a hrowni-h grey. To obtain it puie, 
the ore should" be treated with nitric 
acid, the solution evaporated to di>- 
ness, and the icsidiiuiu lioated, so as 
to render any iron it may contain iii- 
soluiile. This being tieatcd with di.s- 
tillod water, animonia is to be poured 
into the Sidution, and digested with it 
for some time, w'hicli w'lll precipitate 
the iiiuninin and retain the copper. 
The precipitate, well W’aslied w’lth 
ainnioiiin, is 1o he dis-olved in nitric 
acid, and crystalli/ed. The green 
crvHtals, diiod on blotting paper, are 
to he dissolved in water, and reciys- 
tallizod. so as to get lid of the lime. 
Lastlv, the nitiate, being exposed to 
a red beat, wdll he converted into the 
vellow oxide ol uranium. It is very 
difficult of reductlui). Fifty grains, 
after being ignited, were foinicd into 
a hall until wax, and exposed, iii a 
well closed eh ai coal cnieilile, to the 
most vehement heat ot a poicelain 
iumace. the inteiiKity of which gave 
J/O** on Wedgwood’s pyrometer. Thus 
a metaHie button was obtained, weigh- 
ing 28 grains, of a dark giey colour, 
hard, firmly cohering, fine grained, of 
very minute pores, and exleinally 
glittering. On tiling it, or rubbing it 
with another hard body, the metallic 
lu«tre has an tron-giey colour , tint in 
less perfect assays it vel•ge^ to a 
brown. Its specific gravity was 8*1. 
Biieholz, how'cver, o' taiiicd it as high 
9-,i. Then* is probably hut two 
oxides of nr.'iniuni. the protoxide, 
winch is greyish hlaek, and the pe- 
1 oxide, whic h isyollow. The oxide is 
soluble in dilute sulphuric acid 
gently heated, and allord.s lemon- 
cidouied pii'-niatie iTvstals. It com- 
bines with vitnfiable substances, and 
gives them a brown or green colour. 
On porcelain, with thii usual flux, it 
produces an orange. 

URaNOUURE. All ore of ura- 
nium, contniinng this metal in the 
oxidized state, 

URA'rES. Compounds of uric or 
lithic acid, with the salihablc bases. 
CjR£A, U a substaucu found ia 
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urine, wliich has lieeii analyzed by 
Dr. I'toiit and 31. Heiaiil. The le- 
sulta aic iieai'lv the saiiiu. 

llvdiM^ou'. 10 H:i - fififi 

(.’ail oil . . lii iO - 
Owfioii . , 2'i‘ld - 2<I fii» 

Azote . . 4:1 -lO 4<I-Clf 

100 on - 100-00 

ITrra and I’lit- and aie very ditleicnt 
ill timr nniniii'iiluMi, lint they a^ree 
in lM‘in(^ tlie iiiont uzoTi/od ol all ani- 
mal (.uhstain-es, and the senetioiiot 
iiiinu a|t|u‘atsi to h.i\o lor its ohjert 
the sepal iitimi ol the exeess of a/ote 
Iroin the hlood, as icsidi atioii sepe- 
i.ites fiojii it the execs'* ol eaihon. 
Lrea may he thus pK'iiaied: evapo- 
rate unne to the eoiisisteiiee of s>- 
iiip. add I* rad nail Y to the syiup its 
volume of intiie arid, stir the iriix- 
tiiie and iinmeise 111 a hath ol iced 
water to haiileii tlie eiystals of the 
acidulated nitrate ol urea, which 
precipitate; wash these iiysl.t!:' with 
ice cold watei, ami press them be- 
tween the Inlds of lilottmg pa]»er: 
re-dlssolve these erystaU, and add a 
siilheioiil quantity ol earbonate ol 
potash to neutrali/e the nitiieand: 
evapoiate the new' liquor, and tieat 
the residuum with pure ab oliol, wliieli 
icdissolves only the urea. On coii- 
cciitiathi^ the alcohol solution, the 
urea ervstallizcs. Liea eiytalli/cs 111 
four-sided piisiiw, transparent, co- 
lourless, with a slifflitly peuily lu-tie. 
It has a peciiliai, hut not uiiiiuiis 
odour ; it does not alleet litmus or 
tiirnierie paper ; it iindei Koea no 
chaiiKC from the atmosphere, except 
a slii?ht deliquescence in damp wea- 
ther; it inrlta in a stron;," heat; it is 
very diihle In vvatei ; spciihe gra- 
vity ol th civstals l-J.'i. The lixed al- 
kalis and alkaline eaiths decompose 
it. It unites with most ol the metal- 
lic oxidOH, and forms enstalline com- 
pounds with the nitiie and oxalic 
acids. If eaiitioiisly iutroduceil into 
a retort with a wide short neck, it 
fuses w'ith a .uentle heat: a white 
fume rises, which is benzoic ac id, and 
coiideiisob on tbe sides of tbe receiver : 
crystallized carbonate of aiiuiioiiia 
suei’ceds, and continues^ to tbe end : 
neither water nor oil rises, but the 
sublimate is turned biowii: the air 
expelled from tbe appaiatus is im- 
pregnated with a smell of garlic and 
stiukiug Ash : when the heat ia very iu- 
563 


I tense, the smell is insupporlablo. ^lic 
matter in the retuit is then dry, black- 
ish, and covered with a raised white 
crust, w’liicli I ises at li‘rigtb in a heavy 
\ n]ioiii , and attaclies it-eir to the low er 
pait ol the rctuit. Thic is mmiateot 
ammoiii.i. It watei be pouied on the 
residuum, it emits a smell ot pinsi.ic 
acid. -Jltinied on an open tire it ex- 
hales tbe same smell, gives out ani- 
niouia, and leaves oiie-liundredtb ot 
its weight ot acrid white aslies, which 
turn sp-np ol violets gieoii, and con- 
tain a small i|iiaiitity ol e-irboiiale ot 
soda. The aqueous solution, distilled 
by a gentle lire, and c.inieil to ehiilli- 
tion, alloids very ch ar water loaded 
with ammonia. Ity adding moro 
vvatei, as the liquor beeaiiie iiispi— 
sated, Fouieioy and Vnmjiieliii ob- 
tained neailv tw'O-tliirds ol the w eight 
of the iiiea in carhonate of ammonia, 
.ind the lesiduum was not theii ex- 
hausted ol It. The hitler poitiuiis, 
however, wore more and iiioi e eoloui cd 
Tills deooinpoHition of an umm.'il sub- 
stance, at the low heat ol boiling 
water, is veryiemaikable, partieiihiily 
with lespect to the eaihonic aeiej. 
Jiideed, it appeals that a very slight 
eliaiige ot equilibrium is suflieient to 
cause its coii>'tituent piiiuMples to 
pass into till- stale of ammonia, and 
c-arhonu;, priissio, and acetous acids. 
Urea has a singular eAeet on the 
erystallizatioii ol some salts. If irm- 
liate ol siuia he dissolved in a solu- 
tion of iiiea, it will eiystalhze by 
evaporation, not in cubes, hut in oe- 
taedra ; muriate ot ammonia, on the 
contrary, tieated m the same way, 
instead of crystallizing in oetaedra, 
will assume the cubie lorni. The 
same ellect is produced, 11 Iresli urine 
he employed. 

IIIUU .U'in. See Ll/A^e .'friVf. 

I'llINfcl. Thisexi-iementitious llyid, 
in its naturul stale, is tiaii-paient, of 
a vellow colour, a pcciiliai smell and 
saline taste. Its pioduetiuii ns to 
cjuantity, and in liorne mea»uie qua- 
lity, depends 011 tlie seasons and the 
]>eculinr eonstitutioii pf the indivi- 
dual, and is likewise modified by 
disease. It is observed, that perspi- 
ration carries olT more or less of the 
tluid, w'hich would else have passed 
ulf by mine; so tliat the protu^i^jn of 
the lornicr is attended with u diminu- 
tion of the latter. From the alkaline 
smell of urine kept for a certain 
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time, And otUer circuiii<;tanctfo, it was 
foi merly sujipused to tie ;in alkiiline 
lluid ; tint liy its roddenni}; papci 
stained bine witli lit’nus oi the ]uiee 
Ilf liuldiohe**, It appeals to eoiitaiii an 
exoe‘'S ol aeid. The niiim'i(iii'« r,*- 
a relies made eoiieeiinn); uiiiic have 
gi\ entile following as its eimipoi.enl 
parts, — J, walci ; 2, uiea; 3, jdios- 
phnrie arid ; 4, 5, G, 7 , ] liosphatcs ol 
lime, magnesia, soda, and aininonia ; 
b, !), 10, 11, lirhic, rosanc. h^i/oie, 
and eailionie arid; 12, eaihonate ol 
lime; l.'t, H, iiiuiiites ot Mtd.i and 
ammonia; l.'s uelatin , In alhuint'ii . 
17, resin; is, sulplnii, — Muiiate ol 
potash may sometimes be deieiled in 
iiiitie, liN eautioiisl^ dioppim' into it 
some tart ai ie .lenl ; as ma\ sni^diate 
of soda, Ol ot lime, hv a solution ol 
muiiate of bantes, which will throu* 
dow , sul|iliaTe ot barvtes Vo;ietliei 
with its phos]diate ; and theae may he 
aeparated by a sutheieiit tjuantily ol 
inuiiatn: and, which will take up the 
hitter --l,'i me .soon undnaoes sptoi- 
taneous eha>i.<;es, o hieh aie more or 
less sjieedy and extensive, aeco diiif? 
to its slate, a-^well a« the tempeiatuie 
nl the at. Us smell, when tiesh 
made, and healtliv, i^ somewhat lia- 
gianl, hut tin*. | resently t'oes oil', 
and IS siieeeedt'd hj a peeuiiar odour 
teimed urinoiio. As it hegms to be 
decomposed, it- smell is not very 
iiiilike that ot sour milk ; hut tins 
soon (.Iniiges to a fti'lid, alkaline 
odour It imi-t be observed, howext-r, 
that till )iLMiliiie, aspai:\;!us, and inanv 
other vei>etabk* suhstaneos, taken as 
niedieiiie, oi used as food, have a\eiy 
piiwerliil eliect on the smell ol the 
urine. Its ten leiicy to pntrelaelion 
dei>ends alnio<it wholly on the quan- 
tity ol gelatin and nlhumeii it con- 
tains; in many eases, wheie these 
are aV.und.int, it comes on very quiekh 
Indeed. The changes puidueed in 
uime hy disease are consitlerablo, 
and ot importance tu be known. It 
IS ot a led colour, small in quantity, 
and peeuharlv acrid, in inllammatofy ' 
diseases ; hut de]Maits no sediment on 
standing. Coi losive iniinate ol iner-j 
enrythiow's down from it a eopiona 
pieoipitate. Tonaid the termination 
ol such di-eases, it becomes more 
abundant, and deposits a copious 
pink-coloured sediiiicnt, consisting of 
ro-aeie acid, with a little phosphate 
ot linie and uric acid. In jaundice it 
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contains a deep yellow - colouring 
matter, capable nt sr.a'.ir.ng linen. 
31iiiiatie acid reiideis it green, and 
tins iiulieaCes the pio-enee of bile 
Soiiietimes, ton aceonlmg to Four- 
eroy and Vanqneliii, it contains a 
sub-tance ana’ogous to the xellow' 
acid, which ihev lormed by the actum 
of nitiie acid on inu&'CuIai hbie. — In 
hysteiioul alfeetions it is cop.ou.s, 
limpid, and coloiiclcss, containing 
much i^alt, hut scaieely :in% iiiea or 
uelatm. In ilroy.s\ th“ uime is geiie- 
liilly loaded w-lh albnno'ii, so as to 
'weoine milky, oi even coagulate by 
beat, Ol on the addition of acids, lii 
diopsv Ivom diseased liver, howevei, 
no albumen is i>ie>ent; but the urine 
i- scMiiiv, high ciiloiiveil, and deposits 
the pmk-coloiiied iiodimeiit. In dys- 
i liepsy, or indigestion, the ntine 
ahoundsi in gelatin, and piitielies 
lapiiliy. Ill rickets the uiine contains 
a great deal of a calcareous salt, w'liii h 
has been supposed to be pliosjdiate 
ol lime, but. aeeordmg to Ifonhommc. 
it IS the oxalate.— Some instance'' aie 
mentioned, in which lemales have 
voided urine of a milkv appearance, 
and eonraming a certain porhon of 
the c.iseous pait ol indk. ilnt among 
the most lennik.ihle alterations of 
uime IS that in the diabetes, when 
the urine is sonielinies so loaded with 
sneir, ns to lie capable ol being ler 
meiited into a vinous liquor, l^pw'aids 
ot one-twelfth ol its weight ot sugar 
was extracted Innn some diabetic 
urine by Cruiksliank, wbich was 
at the rate of twenty-nine ounces 
troy a ilay iroin one patient. In This 
disease, however, llio urine, though 
ahvais in very large quantity, is 
someliines not .sw'cet, but insipid. 
The urine ot some animaN, examined 
by Foujemv, Vauqiielin, and Roiielle, 
jnii. appear.s to diiler from that of 
man in wanting the pbosplinr.c and 
lithic acids, and eoiitaiiiing the heii- 
zoie. Thatol the horse, according to 
the former two, consists ot benzoate 
ol soda 'U24, carbonate ot lime Ull, 
carbonate of soda *009, niniiate of 
potash ’U09, uiea ‘OD/, watei and 
mucilage ■l)t0. Ciiese, however, ob- 
serves, that the proporiioii of t en 
zoatc of .soda varies greatly, «« that 
sometimes scaieelv any can he louiid. 
Notwithstanding the assorlioiis nt 
these cheiiiistx, that the urine of the 
horse contains no phosphoric acid. 
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Cnil»oi‘t aflirms that ])hosplioni<< may 
lie made Iniiu it. Tliat id the cow, 
aecoidiii^ Id Itouellu, eontain^ oai- 
hoiiate, s'lljilijite, .mil nturiafe ol 
liida-'!), lieiiKiiii; .11 )•!, aiul meat that 

ot till* (Miu' ' iliili'ied fiiiiii It III 

an'iiidiiia: nn l.eiii'nii; acul : that ol 
till* i.ililiit, ai'ciMiliiifr to ^’<'lliqllelll^ 
eont.iiiis the •'aiuuiialeii ol lime, maft- 
nevia, and jiota^hj ‘'Uljih'ite^ ol ]iotusii 
.ind lime, muriate ot potash, urea, 
ttelatiii, iiinl «.iil|iliiii. All theso ap- 
|)i‘.ir 111 LMiiiiain ^nme tree alkali, ix 
tlie'-liiiii ^\ru]i ot violets jrieeii. In 
the iiiine ol donu^tn- tnwN, 1*0111- 
nnyaiiil Vauquelm ioiiiid lithie aei.I. 
— -riinetia'* lieeii emploveil lor m.ikine 
phosphorus, vol.dile .ilkali, and sal 
ummoiiiiie ; moulds to (he |iio<luee o| 
Jiitie-heds; anil it is \eiy iisetiil in a 
putinl 'sliite iiii- Seoul imr ivooMeiis. 

LIUNAIIY rAU'l'ld. A true 
explanation o( the iiatiiie of iiiinaix 
ealculi uas i|iiite imiiosMlile hetoie 
chemi.itrv had made eoi|siilcral<le (.10- 
Itress, and Die iiiellmd ot aiiahsis 
liad advaueed a jire.it w.is towaids 
perfection ; and, as will aiipeai 111 tin* 
eoinse ot this nitiele. all the i.ilii.ilde 
kiiowieilfte wliieh now e\i«ts ii|oii 
thx suhjeet is, m loulitv, the hint of] 
iiiodcMii invest i<:atioiis. It is to he ic- 
jtretteil, liowe'. or, that oui inlorina- 
tion, on many points, is lar Iro’ii l)e)ii;r 
settled Ol l omplete, is any iiiipaitial 
and jiuluiods leadei iii.ix soon con- 
riMco hiiiisell, hv .a lefeiotu’e to the 
able and seientine views lately taken 
by J)r. 1*1 out, ot x.uious iiuestioiis vo- 
latile to the loi Illation o( {ri.axel and 
ealeiili, and tlie tfoatinent of sm-h 
eases in all theii varieties. jMeeha- 
iiieal deposit es Ironi the urine are 
divided by Dr. I’loul into thiee 
classes: — 1 st. Pulverulent, or amor- 
phous sediments. 2 nil. ('rystalliiie 
sediments, usually denominated ;;ra- | 
\el. 3 il. .Solid eonoietioiis, or cal- 
culi, loiined liy the a iritie^Mt mu of I 
these sediments, PiiUeiuleiit, or 
amorphous sediiuen's, are descriliod i»y 1 
111 . Pi on* as almost alivavs oMstintr ' 
in a state of solution in the urine lie- 
lore it is (liseiiai freil, and e\en atter- 
■w.irils, until it lieirins to cool, when I 
they are depositeil in the «Iate ot a 
line puwdei , the paUhd ‘.s I'f w hieh do 
not appear to be ei yst.illiiie Their eo- 
loiir IS, jnr the most part, broxvn or 
yellow, and peiier. illy speakiiuf, they 
consist ol two species oi; neutral sa-v 


line compounds ; yi7., th(» lithates of 
ammuina, soda, and liit)e,tiii^roil more 
01 less with the enIouriii{t ptincipic of 
the urine, and wltli the piiipui'ares of 
the same liases, and constituting what 
aie iisunlly dcnoniiiiatod pink aikl 
lateiitioiis scdiuieiils ; and secondly, 
the eailhy phosphates, namely, the 
phospli.ite of lime, and the treble 
phosjdiate ot mniriiesla and ammonia, 
eoiistitntiii|r. for the most pint, sedu 
iiieMts nearly white. The two sp(i. 
1 les «l sediments are Ireqiieiitly mixed 
toi'elhei, though the lithates geneiMlIy 
juwail. Crystalline sediments »r 
sriavel aie comimudy voided in the 
lorm ol niiiiiite aiig'iil.ir iriains, or 
ci\st.i|s. emiiposed. Nt, ol lithie acid, 
tieaily puie ; 2 iid, ut triple phosphate 
ol iiiUKiiesi.i and ammonia . and Tld, 
ol ox.ilate of lime. The ciys^ils m 
lithie acid, wiiich are hy lui llie must 
(re<inciit, aie alw.ixs imue or less of 
.1 red coloiii. It is lurther lemarked 
by l)i. Pi out, that these dillereiit va- 
neties ol crystalline Jeposites arc 
ncvei \ouled togellici" though they 
not unlicqiieiitly occur with anior- 
phoiH sediments. Solid < oiieietions, 
OI Illinary calculi, arising from the 
piei ipil.atioii and consolidation of the 
uiinarx soilimeiits, may ho formed in 
any ol Die cavities to which tlie urine 
h.as .access ; mid hence they .me met 
uilli ill liic kiiitieys, uretvirt, bladder, 
and uiethia. Their various appear- 
Riices and chemical pr(>pertie.s will be 
presently described. Most of them 
are believed to be oiigiiially produced 
111 the kidneys, from w'hicli they alter- 
wards descend with the uiiiie. To 
tli.s -tatement, liowever, the cases in 
which caiciili are formed upon foreign 
lioilios, iiitiuduccd into the, h'.adder, 
are manliest exceptions. In the een- 
ti e of uriiinry calculi, hnllcts, splintei s 
ol boiie, pieces of bougies, and xxood, 
pills, needles, nuts, gic. arc Ire- 
(pieiitly ol.seived; and it would ap- 
pear that a very ininnle eiihslaiiec is 
rapable ol hecomi g a nucleus : a 
iin*’.c viol ot blood, c»i a little bit of 
cball. If not soon '’oided, being vulli- 
cieiit to lead to the loim itmii ol a 
s'ono 111 the bladder, 'flic 1 thic 'u ii| 
i'seli is a common nncleiis, even 
where the windc i .ilcul i>. o nt the 
same liinteiial. ft wmii d a: pe r l.'icii, 
that Sfhcele lirst discoieied tlie na- 
ture of those 111 inary calculi w’hich 
consist of lithie aciJ| but that Dr. 
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WollastcHi fir»t ascertained the nature i atc<> upon calculi in ilie Madder, by 
uf several other kinds, some ol which | their (unpcrtyot dis^^olvinfr the litiiate 
have also been described at a later ‘ ol aiiimoina. Th-v .ire nut miicli 


peiiod by Foureio.' and V.iur|iielin. 
On the whole, lliere aie fiie «.peeies 
ol coucretious, wheie iheinnMl pio- 
peities weie tir'>t pomleil out by J)i. 
Wollaston, and no less than foui be- 
lonif to the urinary origans. These 
are, 1st. Oouty cuncieiions ; 2dlv, the 
fiiMlile calculus ; 3dly, the mnll/Ciry 
calculus ; dtlilv, the calculus o* the 
prostate uland ; iithl>,the cystic oxide 
discoveicd in 181(1. 

1. Lithie acid calcnlu'!. — Hr. Proiil 
believes, that at Ic.ist two-lhird*- ul 
the whole niinihcM »rc.ilciili oriuin.ite 
lioin litliie acid; fiii as it lot ins hv 
far the iiiu'.t (oinnion nucleus loiind 
which other c.iloulous lu.ittei Is sub* 
seque^ntly depo<.itcd, il such nuclei had 
not noen lonned and detaiiie<l. two 
persons at least out oi thiee, who 
suIFt iioui sto'ie, would never havu* 
been tiouliled with thedisoider. Jn* 
thic acid lornis a hard imaloiuiis con- 
cietion, (it a'tfellovvish or hiowii co- 
lour, smular to that lit woii.l of Aa- 
lious shades, Aceordinjf to proiessor 
JVlnir.i), ('.ih nil oi tins bind are in 
line close lavers, tihrous, oi ladiatud, 
and freiier.illv smoolh on their sui- 
iaco. thuiifrh sonietiines a little lou^h. 
They aie i ither luiUle, and have a 
.s|iecilie ^lavily v.irjinft from to 

hut usually above r.'iOd. One 
jiart of lithic acid is said to dissolve 
ill 1720 paits of cold water, and this 
solution turns vegetable blues to a 
red colour. When it has been dis- 
solved III boiling water, small yellow- 
ish civstals are deposited as the fluid 
becomes cold. Lithic acid in calculi 
blacken, but aie not melted by the 
bUivv-pipc, eiuitting a peculiar animal 
sipcll, and gradu.illv evaporating, 
until a small quantity of white ash 
remains, which is alkaline. By dis- 
tillation they Yield ammonia and 
prussic acid. They are soluble in the 
cold ill a solution of pure potassa or 
soda: from the solution, a preci- 
pitate of a tine white pow'der is 
thrown down by the acid. Lime water 
likewise dissolves them, but more 
sparingly. According to Scheelc they 
remain unchanged in solutions of the 
alkaline caihonates, a statement 
which agrees with tliat of Dr. Prout, 
who accounts for the effect said to 
]be produced bj the alkaliuo carbon- 


.acted 11 pun bv .'iimufinia. Tli.-v are 
Hut soluble eilhci m the nuiii.ilic or 
sulphiiiK ill 1 ( 1 . lii.iii';li they ;(le^(l in 
the nitiic when as.,i^ted by heat, .iiid 
the lesulue u! the solution, wlien eva- 
potated 1(1 ilrviiesi, assumes a iv- 
maik.iblv bright pink ciihMir, whicfi 
di-.ippeiirs on adding eiflicr nii m id 
or an alkali. In m.iny ul these eal- 
eiili.the liUnc uluI is iieailv pnie ; 
111 otheis e is an intiMinixtiiie of 
othei iiigiediciit-, paitieiilaily ut 
phospliate ol l.iiie, and phospliate ol 
aiiiiiioiiia and m.igiiesia, ninl in a1- 
luust .lU lit Iheni Ihi'ie is a poitmii of 
amnial in.iltei, which oci'asinns the 
smell when tliey are bin lit, .iiid tlie 
loss 111 their analysis. A ine.Tt quan- 
tity ol mic acid is rnrined in gouty 
cinisiitutioiis, and deposited in the 
loiiits or soft pails in the state of 
iitii.ite ot ammonia. Sn Kveiaid 
Home removed a tumor, wmghirig 
foul ounces, iioin the heel ot a gen- 
lleinan, a maityi to the gout; and 
when anaivsed liv prolessoi Braude, 
it wastouni to he piincipally com- 
posed of line .icid. 

2. Lithate ot ammonia calculus, ac 
ooiding to Dr. Prout, is geneially of 
the colour ol clay. Us surtiiee is 
sometimes smooth, sometimes tnbei- 
ciiLited. It is composed of eoncen- 
trie l,ivei5, and its fracture leseinblea 
that of compact limestone. It is gc- 
neially of small size, and rather jn- 
cominon ; hut the lithate of ammonia 
\eiy fi ei|iieritly occurs mixed with 
lithie acid, foi ining a mixed variety 
of c,ilciilus. Under the flaiiie of the 
blow pipe it usually ilecrepitates 
stionglv. It is much more soluble in 
W'later than tlie lithie acid ealcnlus, 
and always gives off a strung smell 
of amiiioina on being heated with 
caustic potash. The lithate of am 
inonia is also readily soluble in the 
alkaline suhcarboiiates, w'hich pure 
lithic acid is not. 

3. Bone earth phosphate of lime 
calculus. — The pro.seiice of the phos- 
phate ot lime i'l urinary calculi had 
been mentioned by Berginann and 
others, when Dr. WoUaston hvst as- 
certained that some calculi are en- 
tirely composed of it. Fiom the in 
▼estigatioii of Dr. Wollaston, it ap- 
pears that this fubstance sometimef« 
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tliAugh rarely, composes the entire 
raloulu^ ; but that in •'ciioral it 
mixed with olhcr iri^iedients, paiti- 
ciilaily with unr and and plirmphate 
of ina^'nesia .lud aininiinia. In the 
(list rase, the caleiilns is described a«- 
lieinp: of a pale brown rolnnr, ami so 
smooth as to appear polished. When 
sawn throiiph, it ii found verv regu- 
larly lamiiiatoil, and the lainiiui*. in 
gniernl, adheres so sliphtly to each 
other, a-ii to sepaiate with ease into 
coiicoiilrie eiusts. It dissoKes eii- 
tiielv, tlniuph slowly, in miirintie nr 
nitiie arid. Kxposed to the ilame of 
the Idow’-pipe, it is at hist sliphtly 
charied, hut soon heeoiiies perlertly 
white, letiiuiinp its loitn until niped 
with the utmost heat fiom a coui- 
nmii hlow-pipe, Avhen it may be roin- 
plotoly tused. It appears to lie inoie 
fusible than the phosphate of lime 
whieh fniiiiH the liasis of hone, a cir- 
enmstaiiee which Dr. Wollaston as- 
cribes to the latter cuntainiiig a 
larger quantitv of lime. i 

4. Tuple phosphate of magnesia 
and ammonia calculus. — Thu exist- 
enee ot this calculus in the intestines 
of animals was hist pointed out lo’ 
Konicroy, hut its being a constituent 
ait ol some uriiiaiy calculi of the 
liman siih|ect, was onginnlly disco- 
veied hy J)r. Widlaston. ^ccordim/ 
to Dr. Pi out, this species of calculus 
is ahva\s nearly wdiitc ; its surtare is 
coniinonly uneven, and covered with 
minute siliining crystals. Its texture 
is not laminated', and it is easily 
broken and reduced to pow'iler. In 
ome raie instances, howevet, it is 
hard and compact, and when hiokeii, 
exiiiints a crystalline textuie. and is 
more or less tiaiispareiit. Calouli, 
eoni|)osed entirely ot the phosphate 
of magnesia and aunnoiiia, are lar"; 
blit specimens in which they consti- 
tute the prcdoniiiiant ingredient arc 
by no means unconuiion. When the 
biow-pipe 18 applied, an ainmoniacal 
smell is perceived, the Iragnient di- 
minishes in size, and if the heat be 
stioiigly urged, it absolutely under- 

S oes ail impel feet fusion, being re- 
need to tlie .state of phosphate of 
magnesia. Dr. Wollaston desciilies 
the lonn of the crystals of this sail as 
being a shoit trilateial prism, having 
one angle, a light angle, and the 
other two equal, tci minated by a py- 
ramid of three or six sides. These 
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crystals, as Dr. Mareet has explained, 
are but very sparingly soluble in 
water, hut verv leadily in most, if 
not all, the arids ; and on pree pita- 
tioii, they resume the crystalline lorin, 
Prom the solution of these cry‘‘tals in 
niuiiatic acid, sal uininoninc may be 
obtained by sublimation. Solutiim of 
e.aiistic alkali disengages aminonia 
fiom the tiiplo salt, the alkali com- 
hi)iii|^ with a portion of the pho-.- 
phorie acid. 

ft Fusible ralriiliis. — Mr. Tennant 
first discovered that this siihstanee 
was diiferejit lioin the lithie acid, and 
that when urged hy tlie blow-pipe, 
instead of being neaily eonsiinied, a 
large pait of it melted into a white 
vitienus globule. The nature ol the 
fusible calculus was afteiwaids more 
fully investigated and explained by 
Dr. Wollaston. According to the ex- 
cellent deseiiption lately giien of this 
calculus by Dr. Mareet, it is eoni- 
motdy whiter, and more Iriahlc, than 
any other speeies. It giometimes re- 
aemhles a mass of chalk, leining a 
white duM on the fingers, and sepa- 
rates easily into l:ty(T<. or hiinuKv ; 
the interstices of which arc ol*en 
studded with sparkling crystals of 
the tuple phosphate. At othci times 
it appears in the form of a spongy 
and very (liable whitish mass, in 
whieh the laiiiinatiHl struefurc is not 
obvious, ('aleuli of this kind olten 
acquired a very large size, and they 
aie n|t to mould themsfives in tlio 
coiiti acted cavity of the bladder, as- 
suming n peculiaiity of toriii whieh 
Dr, JVIaicet has never nh*>ei\ed in any 
of the other species of calculi, and 
which consista in the stone, teiinin- 
ating at its liro.ader end in a kind of 
pedunele corresponding to the nerk 
of the bladder. The I'heinical efim- 
po«ltion rif the fusible ealeulus is a 
iiiixture of the triple phosphate of 
magnesia and ammonia, and of the 
phosphate of lime. These two salts, 
which, when sepaiate, are infusihle, 
or neaily so, when mixed together 
ana urged by the blow-pipe, ea ily 
run into a vitreous globule. Tlie 
composition of this substance, •ays 
Di. Mai ret, may be shown in various 
ways: thus, if it he pulverized, and 
acetic arid pouted upon it, the triple 
ei vitals will ho readily dissolved, 
while the phosphate of lime will 
scarcely be acted upon ; after which, 
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the muriatic ncid will readily dissolve 
the latter ptiunphate, leaving a small 
res.Unr roiisisling of litiuc acid, a 
portion of which is alwayn found 
uiiied with tlie fusible calculus. It 
is also leinarked liy l)i. JMnrcct, tliat 
many of tlie calculi which toim lotind 
extraneous bodies in the Madder, cie 
ot the fusible kind ; and the calculus 
matter sometinies deposited iietween 
the prepuce and glands, is lound to 
be ot the same nature. ' 

6. Mulbeiry cak'iilus, or oxalate 
of lime, IS mostly of a dark blown j 
eolour, its inteiior being often giey. 
Its '-nrface is usijall\ uneven, pre- 
aenting tiibeicles iiioie or le-s fuoini- 
nent, fiequently umnded, sometimes 
pointed, and eitlici rougli or polished, 
it IS very bard, dithcult to saw, and 
appe^cj to coii$i'>t of sucpessive un- 
iMiual layeis: excepting llie fen stones 
wiiicii contain a propnitioii of silica, 
it is tlie heaviest ol the iiiinary eon- 
eictions. Though this calculus has 
been named uuilbctn, fioin its le- 
svii’l lance to^tliat liiiit, yet, as i)i. 
M ircet h.ib ol’served, I lien* aie many 
roMcielioiis ol this cla'»‘< uhich, lai 
Itiuu lulling the iniilbeiiy appcai- 
aiice, aie lemarkably suiuoth and 
ji.alc loouied. According to Mr. 
Mi.iivle. pel sons who have souled 
tills spiTii's of calculus aie much less 
li.ihlc to a leluiii ot the complaint 
til III otlici patients who dmchaige 
liihic c.ib iili. With regard to die- 
inic.il th.li actors, says iirofessor Rliir 
lay, it IS less alfected liy the applica- 
tion Ilf the usual reagents than any 
Ollier c.ilciiius. The puie alkaline 
soUiIkmis li.ive no elloct upon it, and 
the acids dissolve it with great difli- 
euUy. When it is reduced, however, 
to tine powdoi, hotli munatic and 
niti.ic acids dissolve it slowly. The 
soliilioiis of the alkaline raibunates 
decompose it, as Toiircroy and Vaii- 
i|ueliii have obsuived, and this affords 
Us the easiest method of analyzing it. 
The calculus, in powder, being di- 
gested in the solution, e.aibonate of 
lime is BOOM foriiiod, which remains 
ini<olnble, and is easily distinguished 
by the eliei vesccnce produced by tlie 
addition of weak acclic aril, W'hilc 
tbeie is obtained in solution the com- 
pound of oxalic arid with tiie alkali 
ot the alkaline carhonate. From this 
the oxalic acid may be precipitated 
by the acetate of lead of barvtes, and 


this oxalate thus formed, may be af 
terwards decouipoeed by sulphuric 
acil. Another inetliud of analysing 
this calculiiH IS, by exposure to beat 
iti. and Is deciMiipospd, and by lai-iiig 
tlie lie.it siilbciently, pure lime is ob- 
tained, amoiiriting to about a tbiid of 
the weight ol the calculus. Ai cord- 
ing to I'oiiicioy and Vauquidiii, the 
oxalate oi lime ealeiilns cuiiruins 
more a>iiiu.il matter tli.ui any other. 
This uiiim.al iiiattei appe.ned to Hiein 
to be a iiiixtuie of albumen and uiea. 
The coiiipoMlioii ol a c.ileulus ol this 
specic>, analNicd by .Ur. livaiide, was 
I oxalate ot lime d.'> ‘;iains. iiric acid 
iHgijins, phosphate ol lime lf>giaii 
aiiiinal iiuitter 4 giaiiis. 

7. The cystic OMile ealciiliis is small 
and verv lare. It was de^ellbed by 
J)i. Wollaston (I*hil. Tiaiis, foi ISIO), 
III external apiieaiaiice it bears a 
greater lescmblance to the tiiplc 
|duispiiate of magtic-ia than .iiiy other 
soil of calculus ; however, it is more 
compact, and does not consist of dis- 
tinct iamiiKc, but appeals as one mas^ 
eontuscdly ciystalliz.ed throughout its 
substance*. It has a yellowisli seuu. 
tiaiiBpaicncy, and a peculiar glisten- 
ing lustre, iriulci the blow-pipe it 
gi\cs a .singular loetid smell, (|uitc 
(iiffereiit Iroin tliat ot lithic acid, or 
the smell of prussic acid. In conse- 
quence of the icadincss with which 
this species of calculus iinilc!i both 
with acuU and alkalies, in common 
w’llli other oxides, and the fact ot its 
also containing oxygen (as is piovcd 
by the formal inn i>f earlmnic arid by 
distillation), J)r. Wollaston named it 
an oxide, and the tciin cystic was 
added fiom its h.'i\ing been originally 
found only in tlie bladder in tavo 
examples. Dr. iilaiect, Iiowevei, has 
subseiinently met with no less than 
lliice iii-taiices of calculi formed of 
cystic oxide, all of winch wcic oiigi 
nally of venal oiigin. 

8. Alternating eakuliis, Lithicstiata 
frequently alteiiiatc with layers of 
oxalate of lime, or witl, the phos- 
phates. Sometimes, also, the niul- 
beny alternates with the phosphates, 
and iu a few instances, thiee, or even 
four spccicH of calculi, occur in the 
S.IIIIC stone, disposed in distiiirt cnii- 
cent] ic land nee. On the comparative 
freqiiencv of tliese, and other varieties 
of calculi. Dr. Proiit’a work contain! 
valuable infoiination. 



9, Coinponml calculi, witli Ihcir iii- 
gicrliciith intiinatHy uii^cd. — IJinlrr 
this title l)i. Alaicct coiiipichcnds 
ceit.iiii ralnili wlilch hnvi* no f'hai.n-- 
tiTiitn- tiMlnrc bv wlin'h Thov rrui be 
ciirisiiliM'cd as ili-liiictly l.eloniifiii'r to 
any ot the otliei fUiS'S'Cs. lie liliscrves. 
tluit llicy iiiay sniiiotmii's be rero^- 
l)\ tlicir more or less iiie^'iilai 
iJifiiie, ari'l their less dcteniiiiiale en- 
loin ; h\ tlioir hem;? less distiiietly, it 
at all, divisible into strata, and by 
their often possessin;; -i i'oii-.ic)l‘i able 
baldness IJy ehemieal uiialv'iis con- 
fused lesults are obtained. See /'.'jr- 
401/ nu th' i'ht'imnt/ ninl Mritico! 
IJistoi 1/ of f'ltfruiowt iJnur.lr rs, p *)•). 

l'». Calcnii III the pinst.ite tfl. Hill. — 
Tlie roiiiiiO'ition of these oaleiili is 
«?aul to ha\e lieen hi-t e\]ilaiii-'d by 
l)i. Wollaston — (see I'hil, 'i'l'ans. fin- 
I 7 !) 7 ). Tliey all comi't nl pho!i|ihute 
ot lime, tlie e.iilh not benifC redun- 
dant, as in bmi 's Their »,ze \anes 
from that of a pin's liead to that ot a 
}ia/el-iiut. 'J’heii foi in is inoie or lens 
spheroidal, and tlicv tue of a yellow- 
ish hi own cobmr. Toni evoy has de- 
1*0 r lied a sjiecie?. ol uiinary cab ulus 
whieli is ehaiaetorls^d by its beiiiff 
romposed ot the urate, ot lit hate of 
ammonia. Dr. Wollastovt, Air. {{lande, 
and I>i. Alai ret, <lid not, howo’.ei, 
salisl.ictoii’v aseert.ini the piesenee 
ot this s(ibs|.iiice 111 aiiv of the omi- 
eri'tioiis wliieli they examined ; as 
also urea .ind the ti iple pliosph.at % 
both oi winch alfo'd ammonia, aie 
freipioiitlv ]m‘siMit In lithic eal- 
culi ■ it is eoniectnred that these cir- 
oiimstances m.iv h.ive kivoii lisr to 
the anaUtieal results from wliicli the 
existence ot unto of anniionia li.i>« 
ln*en iiireri ed. The iece.it investiga- 
tion ot Dr. I*j out, bon ever, tend to 
cstalilisb till' reality ot the lithate of 
ammonia oaleuliis. Dr. Al.ircet has 
ni ‘t with two specimens ut unnaiy 
ealciili, entirely ilitrerent from any 
winch have hitherto been iiotiecd. 
One of these he proposes to name 
x.intliic oxide, fiom^rtv^oj, yellow, be- 
cause one of the most charaeteristie 
pioperlies is that ot forming a lemon- 
c.diiur ooniiiound, when acted upon 
]»y niti 1C acid. The chemical propei- 
ties ot the other now calculus men- 
tioned by Dr. Alareot, correspond to 
tho-e of librino, and he thereloie sug- 
#re*ls the propriety of dislinguishinif 
it by the term fibrinous. For a par- 


ticular deseriplioa of these new sulv. 
stanres, we must refer to this gentle- 
man's essax . 

11. I arlionate of lime calculus. 
Tills .‘iiibst.iiice is not ciiumci .ited by 
T)i. .Afarcet, .is eiilciiii'-; into tin; corii- 
po<-ilioii nl uiiii.ii' calculi. Hut ac- 
coidiiiglo Air IS Smith, tlieieean be 
no doubt ol the fact. Dr. \V 11. tul- 
hv, of riitlon, s.nxs lie iletected itdeci- 
dedlv 111 foiii insliinces A iwitice of 
it will he lound in All. Tillocli's .luni- 
ii.i]*ioi 1817, V.d XLIX. p. IMS, 111 
the aci-ount of a riiiinns caltiilijs, 
discovered by (i. Al. Dili roughs of 
t'htloii, li"* nucleus i>i which is a 
e.mmioii nndei, an inch and a b ilf 
loiuf a. id one biond. Since the piib'i- 
eatioii ol th.it papei, feenfumes Air. 
Smith), Air. II SnlK, of Wivelscomhe, 
sent me three o Idlv-sliaped r.'ilcnli 
which he lemoverl liom a lad^toge- 
thei witii hfteen pea>si,.ed <»iies pte- 
viously voided by the uvethia, which 
are entiicly csiThonate of lime licld to- 
gether by animal inncn?. 

Whoever has occasion to study the 
chemical propeitn's of the iiiine, 
says J>ortor Alareet, will leain, th.u 
if any alkali (a few diops of ani- 
inoiiM lor iMstaure) he added to ic- 
cent Uiine, a wliile cloud apjieii!*, 
aiiil as‘)iment, consisting ot jihos- 
|diafe of lime, wifli some ammoiiMco- 
niagncsi.iii phosph.ite, subsides m tlie 
pio|ioition ol almiJl two plains ot tlie 
precipitate to about lour ounces of 
mine. J^ime-watei produce-, a preci- 
pitate of .i similar kind, which is shll 
nioiG copious; for tin* lime, in com- 
bining with tlie excess of phospliin lo, 
and peih.ips also of lactic acid, not 
only piectpitalos the ph,.s|»li.ate of 
lime which tlicrie .ici'is held in solu- 
tion, but it decomposes the other plios- 
pliates, thus generating .an adiiitional 
quantity ol the plm-phate ol briie, 
winch is also rteposiled. If on the 
eonlraiT, (oliser\e.s the same author) 
a small quantity of anv acid, either 
the phosphoric, the iniiriatie, oi in- 
deed even eoniinon vinegar, he added 
to recent liealthy urine, and the mix- 
ture be allowed to stand for one or 
two davs, small, reddi-h crysta line 
pav tides of Iitliic acid will be gradu- 
ally deposited on tin* inner suilace of 
the vessel. It is on these two gener.al 
facts that our principles of chemical 
treaimeut ultimately vest. Whenever 
the lithic secretion prcdominatesi the 
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nlValios firotbe approyirifttc vpnicdies, tlio inciva^o of flio ralnilm, Hflio- 
and Tin* arids., l\ th*' innrm- Imiiv -Mil In* lUTr^^aiy? 'I'lio 

tic. aio tlic to In* U'^iHted to rcasjKs inr j>(*i •‘Ovcihifr in the aim of 

\\ ll'■|| t <-:t 1 i ail'll^ Ml iiiai'iic-'i.iii sails coiKMdmi; :in\ | ai ticiilnr stato ot the 
I'l .'ll in tin* d'-iio^itc". 'I he alkalies M^tchi, and iiiin.iiy vfciction, on 
tal.cn ii'totlif sii iiiiiclt icit.'ii 1 \ mmcIi wdnch stale tlio inircasc of a c.ilcnlus 
tin* uiiiiaiy iia'‘!ij'cs tlnonuh llie nu-- ilcpcinis, an* viv nnjmitanl ; for it is 
fliiiin el the eiieai.ition , aiirl it is aKo tound, that thon-li iiic'lii'iiics niav he 
s’lo'iely sio-peetiid that the acids quite ineapaide ol dissolving a caleu* 
liki'W is’e do so, lIioiij»h tills nuiiiii' l*'s, tiieyiihe^o a ^rie.it ileal o} tiic 
.st.i.iee is st.ll a question, riilnitii- disttess Hiiii siilTeiimr, aitpaienth the 
iialelv the qiianliU ni eilliev alkalies elleet ol tlie diatliei le itsell, and af* 
111 .leids liiidi thus iiiiws ’.dh the Iniil sneli case llial tile 0('eialii»n may 
iiiiiie is s,> sii'.all, that no Moiiiessioii l«c |iiis||i(iiio<l until the licalth is iiii. 
is III, nil* 11] oil ciienli ol iMa(;Miliid<‘. pio\ed , oi in 'dd snl*icct, he 

'I’l.e exj>ei lonce ol i)i Allied, l>i, ilispei.sed with all* irctli'T. 'I’iie aim 
Ihonf, iiinl otheis, I.oucm'i li.is is aKo ot liq,li iinpoi i.'ince, willi the 
rlc:iil\ asi eit, lined ll.al sneji nicdi- vi \v ol jirci out inj.*- ielaps|is. As tin* 
rinos sif, oifcM ( u! ,i) h> ot cli'TKiritf a lilliu acid diathesis seems to lie can- 


lendeiifv to the Im uialioM <»t ‘^toiio, , 
and siiiiictani-s III lii.iiqiiqf 011,1 eaien- ' 
hills /rcjiosito depondiiis ui-oii the al- 
teivd state ol the v\st, m. Indeed l>r. 
JMjiieer exinc'ses h s di ude t opioion, 
that eieii >■ ijji|iosin|f not .m atom ol 
alkali 01 aCid eve* lomhed the Idad- 
der, st li it Miii.ihl no. he uiiiea*oi)ai>le 
to OKI eet, tnat those u’lriedies may le- 
spe tnel'N jiradiiee the desjird ehaii- 
tfes dniiiiK the (iisf slaves ol assnin 
lation,— in one case h\ neiitiali/iii^ 
any moilud excess 01 mid in the jni- 
ina* M.e , and in ilie otliei, liv 1 hecK- 
ine -\ tendeini to alUalesi enee. or 
(till M vise (lisim liiiifT those nflniilieH 
wlneli in tlie sn|>«( ,|U('nt pioeessogol 
iis' iitiilalioii ,iiid si't'ioiion Kite Use to 
I 'h iiloiis .illeeliiMis. dt'lieii miiiiatie 
mid Is jiiesei ihed, Iioni live to fwen- 
ti-lne diops .ly ];e |ji\en luo oi 
tliiee times a-day , ililiited witii a snt- 
fie.eiit qiiaiititv ot Aiatei. Tlie _l^esi 
\i av ol takiii:' the alkalies i« hy 
ilrmki'iu Mid.i watei as a rommonlie- 
\eiaee It is a'-sciled, luniever^ on 
the aiitlionly ol Sir tJ. Klane, that 
a lo'ii the all.alies uie loiihined uitli 
iiitiie acid, as in t'.e 01 dinaiv saline 
draiiirht, tliei aim have the elfeet ol 
depiiiiii^; tiie niiiieot its acid proper- 
ties, l)i. IMaieet, nifii eteiy appear- 
ani e of |iiMl)ahilit\, refeis toeaiho- 
iiie aehi ilsi 11 ha\ ing no soli ent pov\ er, 
and he docs not eieii adopt Mi. 
I'lande's o|'inion, tliat llnsaeal passes 
into the mine vlieii patients dunk 
fliiids inipiegnated with it. Bn^ it 
may he iiKiniieil, It no known intoinal 
im'didnc uill dissolve a stone alieadv 
loiniC' , i\hat is the good of meudy 
sUciiiig the diathesis, and checking 


eeined in tlie piodm timi of al nol 
t\\ o.lhii«l» ot liie whole nnmheT nl iJic 
uiinaiv ealeiili, tlie cm leetniii 0 ! it 
lias heeii a elnei ami amongst model n 
piartilioneis, Toi tlds loipote Ma- 
gendie, whose expiitments tend to 
pio\e that the litliie diathesis niay he 
lessened and lemoved liy iilstmeiico 
lioin animal food and otliei initii- 
ineiits ahonmlii'g in azote, loiinds his 
praelice leiv imieli upon tins alleio d 
iaet. Ills indiealions, liowe\ei, nic 
lour ill numliei ; \iz. ist, ’I'l) lessen 
Die quantity ol line acid laodiienl I y 
tlie Kidneys. d, To aiignient the 
eietion ol niiiie; a ina.\ini winch 
leads him to consider entaneoiis pei- 
%\ ir itiou inini ions — i sl.itement wl.hdi 
weth Ilk must hi* 1 ejected, < misidei ieg 
the itin^y ol calculi in hot flmi.’tes, 
iiidejieniieuTlv ot the sentiments of 
J)i. \ViIson 1‘liilip, that th • | recipita- 
t’lnr acid, (il siM*li lie Ihciaii-e) is 
thiowii hy the ■l>ii', ami ( nn^eei'cntlv, 
tlial eiisiniiK' a ilue pi 1 loi ui-ince ot 
tlie eulaneoiis lunctioMs iniisi iii these 
cases In* tiemdicMl. (S-e ."Med 'I’li'iis. 
of the Collene ol riusmans, ^ ol M ) 
3d, To pievent the lltl ic arid liom 
a^sMining a solid foim, hy satm ating 
it. When giavcl a"d tali iili ai"e 
funned, to pionuite tlieii discliar.'^e, 
and attempt tlieii di solution. (Ke- 
eliOrelu's, tke. »ur la tJiahelle, p. 42.) 
For eoi reel mg the lithie mid diathe- 
sis, Di. P/out paitienlailv enjniioi 
the tuoidanee of eiinis in diet, exer- 
eise, &e. 'riie error ol quantity of 
food he deems worse than theeriors 
of quality. Patient^, he any 9 , ahon'.d 
ab.stain altogether from things which 
maxiilcstly disagree with tkcnij and 
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winch must h(* unwhftlogomc tn all, — of th^ most common ipecios of calcu- 
?nrli a* heavy nrifcrmciitecl bicad, li, viz. tliat roiitainin^ the plio^phato 
hard Ijoilod and Int piiddini', 'waited of aininmiia and magnesia, there is 
aii'i dried ineatN, acc^'i'riit fitjitx. and, iieaily an even elianee wlien inagne- 
(if tlie dn;e'ti\e orj^ans be debilita- sia is ])rcseiibed, without any j're- 
ted) soups ol eveiy kind. In j’cneral vious knowledge of ihe nature of the 
aKo Wine, and parlienlaily those ol e.ilciiliis, tiiat it v\ ill prove injuiious. 
an aeeseent unalUy, siiould be avoid- Mafrnesia also, when lonjf and pvo- 
ed 'I'liu woami)^ of tlannel, the pro- fusely administered, sometimes foims 
seniiiK aiei;uliir state ol the bowels, large masses in the intestinal canal, 
and the oceasiDiial use ol alterative causing serious distress, and even fa- 
medieines, aie likewise leeomineudod. lal ounsequences. According to Dr. 
At llie beginning of the eigli‘'*eiitli Front, purgatives will sometimes i>top 
eciitiiiy, lime ami alkalies weie known ealeiilous depositions, espeeiully in 
to be frequently pi odm live of reliel elnldien ; and Dr. Henry, ot Matiehcs- 
iii eases ot stone ; and in particular, ter, h.is observed, that a quaek inedU 
thc nostrum ot a .11 is. Stevens, tlic at- eiiie l oinposed of turpentine and opi- 
ti\e ingiedients ol wliieli weie cal- um w'ill oecasioiially produee a pleii- 
eined egg-shells ami soap, aequired tiful discharge of lithie arid from the 
such relebiity foi the cuies which it bladder. On the whole, reason and 
effected, that iinieli anxiety was ex- expeiienre will allow ns to eiusidcr 
piesscd that her loiiiiiila should he liine-watci, soap, acidulous suua wa- 
inade jiuhlie. Tlie eoiiscquemw was, ter, the carhonate of potassa, the H- 
that 111 the year 1 /'ll) Paili.imcnt ap- quor potassae, and magnesia, only as 
]iointed a coiuinittec ot twenty-two palliative remedies, hy which the pain 
lespeetahlc men to investigate the of the disorder may sotnetiine.s be di- 
inents ol the remedy in question; minished, and the urlflary secretion 
and on their fsivouiable repoit the improved; it being more rational to 
seeiet was purchased foi the sum of impute the few supposed instances of 
^£50(10. .Mrs. Stevens fn^t gave eal- peuter success to the cRlnill becom- 
cined egg-shells alone ; hut tiuding ing encysted. As medicines taken in- 
costiveiu'ss produced, she added soap, to the stomach will not dissolve nrU 
In thne she lendeicd liei jirocess naiy calculi, solvent Injections have 
mnie eoinidieated, adding snails been intruduced thioiigh a catheter 
burnt to hlaekness, a deioctioii ot diiectly into the Idaiblcr. Founroy 
camomile flowers, paislev, sweet and Vanqiieliu ascertained, that a ley 
fennel, and tlie gi eater buidock. of potassa or soda, not too strong tii 
That in the litliic acid diathesis, the be swallowed, softens and dissolves 
eaibun.ited fixed alkalies taken in small calculi roinposed ot tlic uric 
laige doses have the effect of passing acid and urate of ammonia, wlien 
into tbe urine, and saturating the re- tliey aie left in the liquid a few days 
diimlant lithie arid in the unhealthy They piovcd that a tieveiage merely 
state of that fluid, is a fact decidedly aeidiiluted with iiitiic or riiiiriatic 
proved. It tb-ue « ere aiiv doubt yet acid dissolves W'itli still grcatei quick 
remail. ing upon this point, it would ness calculi formed of the phosphate 
be immediately removed by tiie peru- ot lime and of the triple pho-phatv of 
sal ol the ease of the celebrated Ma- ammonia and magnesia. They also 
seagiii, as detailed by hiuisiclf. Sir ascei tamed, that raleuli composed of 
K. Home and Mr. Hatelictt first sug- the oxalate of lime, which arc the 
gO!<ted the utility of giving magnesia most diflicnlt of solution, may be snf- 
iii cases of stone ; and the proposal tened, and almost quite dissolved in 
was eoiTimunieatod to the public by nitric acid greatly diluted, provided 
Mr. Diamle. As Dr. Marcet observes, they were kept in the mixture a sufli- 
magnesia is olten found advantageous cient time. Liquids are then known 
in long protracted eases, in which the which will dissolve calculi of var.ous 
constant iixe of the subcaibonated or compositions; hut much ditTieiilty oc« 
caustic alkalies would injure tlic sto- curs in employing them cffoctuariy in 
ni:ieh. Hut be properly remarks, that practice; fur although they can bn 
il magnesia is sometimes beneficial, it easily injected into the bladder, this 
has of late years often done harm, organ is so extremely tender and irri. 
For as this earth is the base of one table, that the action of inch liquids 
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upon it an would I)P roqlli^ite f«ir tlio suisreon’' uov<'r kn.nvincwliat th« 
•'Ohint' a wfHilil pp«nlui*(* sii(. f‘\a''r i nf .i oali'uliis m, l-i'- 

fpi wIiM’li no man .-(vuld eiuluie, fo;o tlii-- hi>i!\ tt‘d, oiui In'* 

and lljp mo'.t atid faVal of- roii'<' iiii'miI in.ilnlitv Tfi dft.'iiiiiiio 

forTn u]mmi th'* Idadil.-i AuotliPr wlial miIvcmH oit^lU to ti(‘ Ul(‘d 

olijvclioii to lhi> practice allies luiiu 

V. 

VVPOlTfl. When a Ihniid S'* ex- evaporation, w’li. li will he •.(> mneh 
pilled to llie free air, it i** irradiialK llie moie lapid as tiie an ^liall l<ir- 
ilis-ipate I, and thix IS railed cv.ipura- iu.‘i!ylii\e hei'o nl an extreme di>- 
Iioii. — .V ({real tiiiiiihei ol ptiiloso- iies*^. - ^et us e tahlish i,o\r in the 
phers suppose i that the jilienoineiion *“tr.ila of tlie .itmosphere an eiju.ihtv 
w.is oee.iM'iiied hv a ehetnie.il affinity ot smn * feiniu'i.ifiiie ; tlnni these 
Ilf llie ail foi natei. Jiut the expe-^ strata will lie .ihle to ,i<linit at the 
riiirnils III Saiissiiie, nl l>eliie. and j s.ime time ijii.iiitities of tapoui very 
of Dalton, eiiiihle us to aecomit torj di;r**reni, whieli they w ill, peiinps, he 
these M‘s(ili<, w'illioiit haviinj leeoiirsf' very t.ii Iroin possf■^-i^fr ; arid thm 
t<» this afliiiitv : ami, oonsetuientlv . iiie«|ii.ilitv must sometimOH ni.iiiitairi 
tlieii'^is no nuisoii to adiiiif it. itselt loiKt'M tliaii the diiriweiiee of 

llieie i' niithinc in then <>\peiiiueiits teiupei.ituie, liei aiisc of the resist 
vvhieli ainionnceH jia existeiiee. A aiiee vvhieh tlic air opposes to the 
li(|iiid intiodueed, whether into a niutioii and the disluhulioii ot the 
vaeiinm or into a spare nlled willi v.ipour.s. It will heuee lesnlt, lh.it 
drv ail, e<|uailv produres these va- the w .iter will he ev .ipoi .ite.l moie or 
ponis, ot wlinlii th«> quantity depends less sh^vly in these iljilerent spaee^, 
ahsolntch on tin* temperature only. aeeoidiu({ a^ tliov shall be near e\- 
If the .111 iiirlosml Mint.nns .ilrcady tieine dryness. 'Piins the most (feiie- 
similii vairoiiis, but m qiiHiility less lal prohlein whieh e.ui he proposed, 
tl. ni the nnxnmim. nltieh accords in relalnm to ev.ipor.ilion, is, to de- 
wilh tliH t'Miiiier.itiiie, the liquid termiiie the lapidity vviili wh rli it 
inliodui-ed meielv rmiipletes the takes plan* in eaeli stratum ot air, 
qnariliti ol v.ipour necessary ti» pro- supposed iiitinUe, when the qti.iiitity 
dure tins nnxiiinim. In all this theie ol vapour .ilresnlv eMsiinjar in the 
is no •lilferein'e betw een the air .and stratum is knowni ; aiidalsotlietot.il 
tlie v.iuium, Init the rapidity of the quantity whieh c.ni lio atlmiltisi, .le- 
ev:i|i M nlioii, w Ineli is elTerted instan- eonlin^ to the tempmatuie, — 3 Ir. 
t.ineously m a vaeuiim, and slovvlv Dalton has resolved this ynohliMii with 
in the air, or in (f.ises, .as if the par- the same sanaeity whieh he m.ani- 
lieles ot these (jases opposed merha- tested in the rest ot his woik on 
fiirally, and by llicii iiiciti.T, the dil- vapours. IJe at lirst soniflit to ine.i- 
fiisioii ot the vajiours.— Let ns <nip.'suie the velocity of the ev.ipoialion 
pose a uniform temper.alnre thifMisrli-jof the water on an alinosphere ealm 
out all the extent of tlie atmosphere.! .ind diy, and he (oinid it was piopoi. 
If there be there already the whoIeition.il to the el.isiie Im-ci! ol the 
qiniitily of vapour whieh aeeoids vapour whieh was funned. Aceoid- 
vvilli this temperature, the water o| a iiiiflv, the evaporation ol the .same 
vessel does not evapoi.ate; hut for the liquid is .aeeelerated in pinportioii as 
little which the quantity ol vapour the tenipei.iturc becomes hi;{lier ; ami 
iiiav be below this maximum, evapo- at an equal temperatuie it i« more 
I atmii will t ike place, and the vessel rapid bn* liquids, of whu h tin? ten- 
beiiiir merely a point in eompaiisnii slon is the {;iente 3 t. 'I'liis la.v of 
the vviiole extent of the atmos- proportion is m.iiiit.i]iied. even in an 
phi'ie, all the water vvhieli it rontaiiis atmosphere wlioietlieic exi-ts all eady 
will be eiilirelv dissnialed, without vapoiiis ot the same M.ituie with 
sensibly iiieieasinir the spi me of the those whieh are rai^e i ; only it is 
vapour. The quantity of vapours neeessary to ealeulate the velocity of 
formerly oxistin(f have no other etfect the cvapoiatioii. viitli the dilferenee 
bill that of relaxing more or less the of the elastic forces,— Tliese results 
572 
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of Rfr. )):i 1 lon account for a niinihcr 
of plicixfinctia winch hcfon* wcic 
iiu*\|ilicahlc. It j"* casilv sccii, loi 
]ii‘>t:iiKC, \\ll^ Dcliic, *iii (liivmff all 
the air Iroiii ilic iiir<-ii<ir nl Ins In^iinl 
thci iiioiru'li I was .il-..- to Smiii it| 
them watci •iii<l at- • linl, ol wi.idi 
tl'( ii.iln .ilmiis vi'c ,il Ino'', .tiI 
.••till liifrlic). It Is Ijcc.uj* these 
li»]Mnl‘ l■l•l.l!r in .1 \ 11 iiiiin. emit lieeh 
<111(1 iiist.int'iiie<iiis|\ lifiii tiieir sm. 
I.ice ; tliat is t<i s,i-\ , limit Hu* cx- 
tieiinh n| the coliiniii i.iisf*| m lU- 
liihe, iill the i|ii.iiititv ot \.i|-oiii which 
the (»i'f'ii s|).ice al.n\c them ctMilil 
ll'lmil ; .1 el <ts the \ .ijMiin iiiichr he 
exliale ! limn this ^mlace withnut 
.nn\ ellml, since it s|.ic.ii| thmneli 
tile \ .ici Mill, or in tin* \ .'|<iiii .ihc.iih 
exisiiii;*, theie w is im rcrismi then 
why \.ii'(iiir shonl'l (^^('lo^l* it <'!l m 
the intmiiii xl the IkimmI itself It 
nn^lit (lu'ji conliiine to he waiiiieil 
hikI to expand, tv it limit ntritalimi 
— Wc have alre<n 1 > leni.ii Ked, in the 
aitielc Ctrftirir, lh.it when a li(|ui I 
siilist.inee passes to the state »»1 va- 
pour h) ebullition, all ihe heat winch 
is c.iinmnniuated to it is desliove»i, 
and icstfwcd afiesh wl’cii the v.ipmii 
retnins to .a liquid state. Now, e\- 
peiiiiients have shew n us, tlial va| mii 
is f.niiicd at evei y lempei atuic. and 
that the teinpciatiiK' lieit>^f eoMei <>i 
vvainier, changes milv tlie dejjtee ol 
its elaslieitv. Accoidiiiif to tliia .nia* 
lojrv, w'e must foiesee, that These wiM 
lie occasioned aNo at «vciv ton 
peratuic, a dcstiuetion of Imat when 
vapour is foinicd; and tins snpposi- 
tion observation cmiriiiiis — In order 
to he ceitaiii ot tins it is necci-baiv 
to iiiciiiate the iiiinid iniiss, iij'on 
vvhieli expel iiiiiTits aie made, iii order 
that it niny he ohli('ed to take limn 
itself. il not the whole, at least the 
jrieatci pait ol the heat vvhieh ev'a- 
liot'iliiin oiifflit to take lioin it, winch 
will iiccejsaiily pr«»diice a loweiiiii' 
ol tlie tmiiiicintiiic. Sin h is precisely 
the effect of the sj-oniry vessels called 
nlcurtt^ns, and winch aie in use in 
the cast tor tooUi'i; vv.ater, winch is 
intended for ine.il'. These vokscIb 
01 e tilled with vvatei, and biispendeil 
in a place where tlicie i' a iniiciii ol 
air; Im in taiiee, hcIvM'cn two open 
doorii. The 'qmiifry nature ol the 
vessel peniiits the mass of water 
vv'hich it inehisps, to evaporate at all 
^■oinlii of auifacc. This OfTect is 


alMi favoured bv Ihe current of a!f 
winch caiiics ,)ji the vapour as tiist 
as it is tornici!. Hence lesullii' an 
.iliiiiid.int evaiimaiiuii. vv'liich jiros 
(lilies. I eniies])nndcnl desti iictioii of 
heal, hill tlie vessel bciiif;: iiisiil.ited, 
(Ills .lest Mietimi ran onlv be in.ide at 
tin* cxiicine nf tlic water itsell— a 
dcdnciioii I iKcii limii what the sui- 
imiiiilnq; air coimnnnicatcs to it. 
Tliiis, the tc.npcr.ituie sinks m.any 
deerft's. A like elleet may he pio- 
ilineil liy p 1 nii;:iiii:t hull) ol tlio 
tlieieienietm into a w ct spmi/'e, whicli 
Is then e\i'f»-eil in the sun . loi il ll;e 
dcuiee V* hicli the Iheiinonietcr. thus 
eiiv ejiipcd, shew s, w hen til.icei! in the 
shade, II'* ol. sin veil, win :i it Is .ifter- 
w.'fls jil.ieed in the sun, if w-i)I be 
■■('(*11 to l.il!. 'I'lie Iiquiils winch aie 
eva; oiateil the iii(>‘t lapnlly# :ir» 
those ot which the evapm atimi ]iioo 
duces the irmst sensihle cold; and it 
•s evident that tins ouirlit to be the 
case, since this i.ipidity hirces them 
to t.ike limii theinsi Ive-^inost heat in 
a ^'iven time. Tims tin* thcininiiieter 
sinks m.iiiv decrees m eihet, when 
tins liipinj is evapor.ited — 'I’lio alb- 
iiities whiidi solids e\eit upon ceilaiii 
liqiinls aie niainicstcd in the vacniiiii, 
by ilMniiiishint{ tin' ‘-piin^ ol their 
v.ipnni' rm* iiist.ince , the water 
I’l vvhnli "ona oi pota'S li.as been 
(lissoNed, boil- at a hifflicr Icinpeia- 
tme Ilian pniew itcr. Also, tin* va- 
lour ot this snliitmii l•(>( I'ssai ilv pos- 
ses-es a less sjiijn^r Jn Dk, \ ,ii inim of 
Ihe lnh'‘ol the h.ii l•■^|ctcl Ilian that 
Ol comnion watm at the sann* teiri- 
peiatiite. Hut Ihis dniiimitinn of 
spii i!; Is e\eii made seicahle in va- 
pour alie.idy foiiiied. When imro 
vv.'itc! has been iiitnalin cd into the 
tube ot the b.umiicler, and its spiin^ 
has been exactly :ise(*il.iiiie(l, .ind a 
piece oi sodu hi* mad'* to pass Into 
it, which, bv iS li;flitiiC'-s, ii*ilyiisesi 
ill the merciiiy, iind ;rrinis tin* liith* 
liquid stratum in which it reinaiii^ 
eutiiely pluiiffed, the si.jiiif.*^ ot the 
vaiKuiis seem .ilmi.sl umncdi.tlcly to 
deciease, and, at the erd nl .somo 
time, it is tmiiid rerlnci*d to a decree 
vvhieli corresponds with the vv:it(*r .mkI 
soda rmiihiiied. Nev eitli<‘le'- tin'll* 
.s not an atom ol tliis soda v\hn‘h 
enters into the vapoiii ; and the par- 
tides ot vapour in the upper jiart of 
the tube are not directly in contact 
[with it. What Kind of hiodjlicalion 
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tfo tli^y tTion rypprioiiot*. Mhifh can 
llm* <liiiniii'<Ii tlin'r i‘l!»st‘u‘ 

Siirh nMliMtiMUs nriv In* nu'lc* rr- 
Pl)'‘<'fin>' all •'.iliiic ‘.(iL 
all tlu'^c Imil nr lui-licr inupiMiilnn's 
tlinii piiir water, nhii, .it an (>r[i)nl 
t(‘i))|ieralilic, tlie rlri^tie loire ol 
lhe>.i' A.ii'Ditrs IS less than that «if 
water. Neverthele'.'., in the one 
rase, as m the olhei, | lie a a pour 
Avliieh rises, is iiollimii: hut the vr,piiui 
(if the water, without a s|ii,'r)e iirniii 
ol the salt. I’or if evnpfu atioii w i‘re 
earneil on so is to iw apoi at e .ill the 
lif|iiiil, the v,'i|ioiir ini^'^ht nil le* eon- 
(lensed into distille-l w.ifei, and the 
wliole weiirht of the 8ilt iiiicfht he 
foiiiiil leni.iiiniit; hehiii'l in the solid 
re'.iiliiiiiii. ildw, then, ran this w'.itei v 
▼.apoiii (hem;? .ilw’n\s the same) li.nve 
at ir.7* s.iine temi-ei •iturc uncquAl 
el.l^tie Iniees? 

U must ueeessarilv he, that this 
ineqiialitv should depend on thedilTei- 
oiieeol the hqiiid on vvhieli it i eposes, 
and upo'i lie’ uneipial alhnity w liich 
tlie\ exeit upon it , for tliose aie the 
nil nnistaiiee*. wtdeh are not the 
same, in the dilTeienl eases which we 
e\.iimiie. Pli's leads iis to look 
upon the dilleieiil sli.ita which com- 
pose tin* v,i|ioiii as leemiihent one 
upon Hie ntliei, hv Aiitiie of their 
el.istii ii \, until tlie Iasi, which lepo-es 
immedi.itelv opoii the rn|iiid. This 
h.is ll'^^•ss^|l .l\ foi its elastic force 
tint, with wl.ieli the Inpitd timds to 
emit \ at ours, wlia’^ever else maybe 
tin- ean'O w'ueh p:ives this tendency 
a'ld this l.ieuUy. If. then, thi> liqniil 
he . 1 ' 111 4 pnie w'atei, and he attei- 
w.aids eh II. fed in its ninstitution, so 
tli.it its .spline is itiiiiinished, then the 
Siti.iJ.a ot lapoiir winch ii'st.s iimnedi- 
atqlv moil its sill tare, or near this 
!<nilaee, will he riioie ooiniiressed by 
the clastii-ity ol the superior stiat.i, 
so that they shall not he sui»poited by 
the sprin;; of the liquid Tliey oufht, 
then, to he ]<i ei ipitated into if, ami it 
will reduce them to a liquid state also 
by its aftinity. It will be the same 
willi the strata, which are above the 
first, when they t.liall come in their 
turn to he in contact with the liquid ; 
vitil, at last, the elasticity ol the 
ranlied vapour become precisely equal 
to The spinq? ol the liquid; that is to 
eay, the toice with which it tends to 
melt \ a poll 1 8, 

VARNiSii, Lac varnishes or lac- 
t>7i 


qiicrs consist of nifferent resins in a 
stale ot solution, of which the most 
eiMiurioii aie niastieh, sandararh. 1ac» 
hiMi7oin. copal, amber, and .isphaltuin. 
The miMihirua aie either cxyiressed or 
es-enti.il nils, also alcohol. For a lac 
v.'iruish of the fiist kind, the eoinmon 
painter’s varnish is to be united by 
irently hoilinir it with some more mas- 
tieh. or eoloplmuy, and then diluted 
airaiii with a little more ml of turpen- 
tine. The latter addition pioniotes 
holh the (flossy appear.anee and dry 
in*r ot the varnish. Of this sort h 
the ainher varnish To make tliis 
vaini-.li, half ii pound of amher is 
kepi over a cenfle hre in a covered 
•roll pot, in the lid of which theie is a 
small hole, till it Is observed to he 
come soft, and to he melted tofolher 
into one mass. As soon as this is per- 
ceived, the vessel i.s taken from nlf the 
fire, and siilTeted to cool a little ; 
when a pound of pood painter’s \ar- 
iiish is added to it, and the whole sul- 
fered to boil up airain over the lire, 
keepiii}? it eontinu.illy stii rinir. After 
tins it is airain lenioved from the 
fire ; and wlieii it is become aomew h.it 
cool, a pound of oil of turpentine is 
to be frradiially mi.Kcd w'ith it. Should 
the varnish, when it is eoid, happen 
to be yet too thick, it may l>o attenu- 
ated with more oil of turpentine, 
’I'liis varnish has aKvavs a daik 
broivn colour, beeause the amher is 
previously half burned in tliis opei a- 
tion ; but if it bo required of a bright 
colour, amber powder nnist be dw- 
solved in transparent painter’s van 
Tii!»h, ill I’apin'a rnarliine, by a gentle 
fire. As an instance of the second 
sort of lac-varnishijs with ethereal 
oils aiOiie, niav he adduced llie varnish 
nia.lo witli oil of turpentine. For 
making this, mast ich alone is dissolved 
in oil ol turpentine by a very {renfle 
digesting beat, in close gla^s vessels. 

[ This is tlie v arnisli used for the mo- 
dern traii!*parencies employed as win- 
dow bliiid.s, lire-seiecus, and for 
other purposes, 'riiese are eonimorily 
prints, coloured on both sides, niiit 
aficnvards coated w’ith this varnish 
on those parts that are intended to be 
transparent. Sometimes (Inc ' thin 
calico, nr Irish linen, is used fur this 
purpose ; but it requiies to be primed 
with a solution of isinglass, before 
the colour is laid on. Copal may be 
dissolved iu {euuinc Chio turpentine. 
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accord mir to Mr. ShelJralc^, by add- 
ini; it ill piiwdor to tho turpentine 
prcviMU'tly inollod, and uriiiiiifr till the 
whole is fiiHiMl, dll of tiiipentine 
may then he added to dilute it siiffi* 
ciently. Or the copal in powder may 
lie put into a loiiff-nerked luatrass 
with twelve parts of oil of turpentine, 
and digested scvei al days on a .saiid- 
heiit, iictpiently '•hakiiiir it. This may 
be diluted with oiic-lourtli or oiie- 
litlli ol alcohol. Metallic vessels or 
iiisti uiTieiils, covered with two oi 
three coats of this, and di ied in an 
oven each time, may he washed with 
boiliin; water, or cmmi exposed to a 
still gieater lieat, vvitlioiit injury to 
the varnish. A vaiiiiphol the coiisis- 
tenci* of thin turpentine is obtained 
foi aerostatic inaehiiiei>, hy the dii{es- 
tioii of one pait «it cla^itic jtiiiii, or 
caoutchouc, cut into small pieces, in 
thii tv-two pails ol rectified oil ol tur- 
leiitine. Pieviously to its lielnpr used, 
lowever, it must he pa-sed tliiuiijrh a 
linen elotii in oidcj that the urnlis* 
solved parts may he lett heliiiid. The 
third sort of Iae.\aruishe8 consists ly 
the spiiit ^allli••ll. The most solid 
resins yield the most diirahle var- 
nishes ; hut a varnish must never he 
expected to be harder than the resin 
iiaturallv is of wh'cli it is made. 
Hence, it is the lici^^ht of nhsurddy to 
suppose, that Ihere me any nicoiiihus- 
tilde vainislios, i>ince there is no such 
thiiii' as an incumlnistildc icsiii. Hut 
the most s<di<i icsins hy tlicuKclvcs 
produce hritlle vainif-lieH; therefore, 
soiiiethnii; of ii soltcr suhtaiicc must 
always he mixed with them, wheiehy 
tliis brittleness is diminislied. For 
this purpose guin-elciiii, turpentine, or 
balsam of copays a, aie employed in 
proper pioportioiis For the solution 
of these bodies the strongest alcoliol 
ought to be used.whieli may very 

I uopeily indeed be distilled ot'"r al- 
cali, but must not have stood upon 
alkali. The utmost simplicity in eoin- 
position with respect to the innnher of 
the ingiedients in a ftirmiila is the 
result of the gieatest skill in the art ; 
lienee it is no wondei, that the great- 
est part of the formulas and recipes 
that we meet with, are composed 
without any principle at all. In con- 
foruiity to these rules, a tine colour- 
less \aniish may be obtained, by dis- 
solving eiglit ounces of gum sanda- ^ 
nch and two ounces of Venice turpen- j 


tine in tldity-two ounces of alcohol by 
a gentle heat. Five ounces ot shell 
lac and one of tiiipentiiie. dissolved 

in tliiity-two ounces ol .iholiol bv a 
\ery gentle heal, give a huider \ar- 
nish, but ot a reddish cast. '!'«} these 
the Miliition of copal is iindouhtciily 
preferable in many lespects. Tins is 
eifected by tritiiiatiiig'' an oiiiice of 
powder of giiin-copal, which h.is been 
diitid hy a gentle heat, with a dradnu 
ol c^nplioi, and. while these aic mix- 
ing togelhei, adding by degn>cs loin- 
ounces of the stioiigest .ilcoliol, with- 
out any digestion itetw'ecM this and 
the gold-varnish tlicie is only this dii- 
feicnce, that some substances that 
coiinnunieate a yellow tinge aie li> be 
added to the lattei. 'J'lie most ancient 
descriptimi of two soils of it, one of 
which was prepared with ml, an l the 
othei With alcohol, is to he finftul in 
Alexins IVdciiiont.iniis ])e i Secreti, 
liucca, ol which the tirst edition was 
published in the yeui 1M>7. Jtut it is 
better ptep.iieil, and nioie diiialde, 
when made altei the 4^dlowing pie- 
<«ciiptioii ; — 'raketw’o ounces ot sliell- 
lac, ol ainatto and Inniiei ic, ol c.ieh 
one ounce, and thoty giaiiis ol due 
dragon’s-blood, and make an extract 
with twenty ounces of alcohol in a 
gentle heat. Dil-varrnshes are com- 
monly mixed iinmediatidv will the 
colours, but lac oi lac(|iici-\arnis)ie8 
arc laid on by iiii>iiiscl\es upon a bui- 
riislied eulonreil ground ; when they 
are intended to be laid upon nakt'd 
I ivood, a giniind sbitiild be lust given 
i tlieiii of. strong si7.e, cither alone or 
jw'ilh some earthy roloiii, mixed up 
I with it bv levigalioii. Tlic gold lac- 
j qiiei IS simply rubbed over brass, tin, 
lor silver, to gne theiri a gidd colour, 
‘llefoie a resin is di-snlved in a ti.xcd 
I nil, it is iu'ce-s,(iy to render the oil 
; drying. For this pnifiose tlie oiT is 
: boiled with metallic oxides, in wliicii 
operation the mucilage of the oil com- 
I bines with the metal, while the oil 
I itself unites with the oxygen of the 
I oxide. To acceleiate the drying of 
I this variiisli, it is necessary to .add oil 
I of turpentine. The essential var- 
! nislips coiisiht of a solution ol lesin in 
oil of tiirpeutiiie. The varni.sli heiiig 
applied, the essential ml flies off, and 
leaves tlic ream. This is Uh<‘d only 
for paintings. Wlieii re.sins are dis- 
solved in alcohol, the variiisli dries 
very spcedily'i aud is subject to crack • 
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])ut thi<* fault ia corrected l>y addin'? fore be results «»t' vewetable life. The 
a «.inall quantity of tuipcntino to llic most obvious diffoienee bctwepii ve- 
inixture, whirli renders it biigiitoi, getabios and aiiiniaU is, tliat the lat 
anil less briltle when diy. The eo- ter.iicju .^eMeiiil eapahlv ol eouvey- 
Joiiied rchiii', oi pinns, ‘•mh as pain- nip theiu''Olves linin p'.iee to jdaee ; 
Impe, <li Jlg«M^^-hiooll, &e aie used to wheieas vepetahles, hiMiig lixeil iii the 
ridoui \aiiiishfs. To pue lu-tielo same pl.iee, nbsni h, hy nuuirio ol iJieir 
tlie %aniish after it is laid on. it is loois and leaves, such su|poit as is 
rubbed with ixuinded puiuicc-stoiie withm their roaeb. This a]! {tears on 
and watei ; w'hich being diieil witli the whole to I'ori'ist ol airandwntor 
a cloth, the w'oik IS aflervwud inhheit The groate-t {t.irt ot the siipjioit ot 
with an oih'd rag and tiipoli.^ The auinialsnvelheprodiictsalreaiiyela- 
hui late IS la^t oi .ill cleaned With soft bointed in the vegetable kingdom. 
liiieiMdollis, i leaicd ol all gioji'-iness The jirodncts of these two kiiigdonis 
with pimdcr of staicli, and rulibcd in the bands ol t!ie rbeinist are le- 
bngbt w'illi llie {talni <>i the hand. iiiaiUiibly ililteient. Ihoiigb, peibaps, 
VKdMTAlilil'l In not excliisjveU m*. One ol the most 

the mliieial Uiii-;doinj little ol elieiiii disinictive ebai aclevs seems to be tbu 
eal opei.ilion takes [jlace, wbeiein preseuce of intiogi'ii or a/otic gas, 
the i>ciuli.ai hicalitv oi dis]iosituin ol which ni.iy be i‘'xt! n ated Irom animal 
the piiiici|des which act upon each suhstances by the a;i|dieatio<i ol nitric 
<itlier, appeals to hii\c coiisidei able acid, and eotci s into the conqiositiun 
ellect. 'File ]>i inciples, Ici ibe nm-t ol the .immoma alhuiJed by destiiic- 
jiail Hiiii|de, act n|»oii c.u h other by tne disiillution It was long snii- 
viitueol then » e-«itecti\e attraction*^ ; |o^cd, that anmioni.i wms exclusively 
il Jieat be deieloixMl, it tm tlie tlie {uodurt ol the aiiioial kingdom, 
most pait s{i edily conduclcil awav ; but it is now’ w’ell known that certain 
if elastic {ii'oducts be e\ti icalcd, tliey ^dants likewise alioid it. When it is 
iiigeiier.il make tlicir es« .ip ; — m a Muisidered, that he lar the gioater 
x\ord, we .seldom ]<eri elic III the ope) |>ait o» even oiirani/.il .substance it 
utioiis in the minri.il Uii '/doni aii\ c ipahte of assnniuig the elastic lorm, 
«irangement, whidiat ail i esc>iiilile<i .iiui being vidatilized by beat; that 
Ihe ailiiicial dis{i(i-iiioiis ol the die- the pioducis me ilming lilc biongbt 
jiiist. liiit Ml llic .iiiiii.al and \cge- into comlnii.'tion by stow and loiig- 
tiible kmirdoiii it is i,ii othciwise. In ronlimnd pioiessis, and aie kept se- 
the foioici ot these, bodies aie legu- pai.ilc liom each other in the \essels 
laily ihanged Iw im . baincal division, o| the plant or animal: that these 
by dii,cs(ioM, and Ihe aitpliiMtioii ol lombiiiatums are liable to bo altereil 
peculnr soUi'iJti, iii a tempeiatuce by the desli iiclniu . ot Ibi.ise xesscls, 
t'xceediiM' thil of the atmosplieie, as well as by eveiy notable ehange of 
and the wlndc ol tin* ellecls aie as- teuineratiire— it w ill not appear siir- 
^i■•ted, moriiiied, and kept up by an pii.sing, that the chemical analysis of 
app.iratiis to) admitting' the an ol Ihe plants should be in an i in perlert state. 
atino'.{ilieie. Tlic Mibieets ot Ibe See In the slriietiire of 

vegetable kingdom { onsess iimioubt- vegetables we observe the external 
cdlv a btiuctiue U’SH dahoiatc. 'Fhev covering or baik, the ligneous or 
eVhiliit much Ic-s of those eneigic*. w’oody iiialtei, the vessels or tubes, 
which .lie s.xiil to be siiontaiicuii*-. and eeitaiii glamliilar or knottv purts. 
The louii of their vessels i*. much Tlie coii.pai.itivo anatomy, and iiiiine- 
siinpler, and. as l.i- a*- \v.’ can per- diat«' uses o( these paits, lonn an nli- 
ccive, then action is obedient to the p’Ot of iiitcrestiiig leseaidi, hut less 
changes of the atiin sp! ( 11 * in iiiiaiitv iminnii.itcly within the {uovincu of a 
and mo'‘''.nic, the mech.ii.ical .n t on do imeal woik. 'Flic imtrilioii or 
of wmil-, tiie iciii{)i'iaiu)e ol the Mipjotioi plants n|>pears to leqiiirc 
wo.ather, and the iiilliiciice ol li«ht. waM-i, eaitli, liirht, and an*. There 
III Ihtfce (>itr:iiii/ed being-, the die- ai'*\aiioiH cx|-ct‘ iiieiit9, w'liieb have 
nii-t (list -c Cl * {iim’i'l"’* o' .v uieii* I ccii iiivtijuted to show, tint w’mer is 
C'lnipoiin ' d iia'i.i.' ih.i > any w hi> h ; tin* on v abmenr m hich t)it> root draws 
can he lilfiiMl Inin the ii inci .il I lion, the o.'i li> \ an fJelinoiit planted 
kingdom. 'Flo se do not {i:e\ioii-l\ I a w il'ow , w eie lung lilly pounds, in a 
exiai in the e. ill., and must ibeic- 1 cei lain quantity ui earth covered with 
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•Iieet-l^ad ; ho watered it for five 
years with ilislillcd water ; and at the 
end of tliat time the tree weiKhed one 
hiiitdied uiid sixlV'iiiiie jKMinds three 
ounces, and the eartli in which it had 
vejfotateii was found to have suffered 
a loss (it no iiioio tloni tljifC ounce's, 
liotle I (> pealed tlic .-^ariic expcinneiit 
iiptMi ii plant . M'liicii at Iho end ot two 
years weiithed lourteeii iiounds more, 
w ithoiit the eartli in viliich it had ve< 
Kctated havin'; lost any perceptihle 
Hii'tioii of iN nei^dit. Messtn. Du. 
laniel anil Jionuet suppoiteil plants 
Milhnioss, and led Miein with mere 
Water : tliey ohsci ved that tlie \ei;eta- 
tion was ol tlie most vif'oruu.s hind ; 
and the niitniali-tot 4ieiie\aohaerves, 
that the llowers w'eie inoie odorife- 
lous.aiul the fruit iit ahiirher tla\onr. 
(Jure was taken to change the .sa|u 
polls heioio they could sutler any al> 
tcratioii. lilr. 'I'lllot has likewise 
raised plants, more, especially of the 
XramiiicoiiR kiiid.iii a similar iiiannet, 
w ilh this diilercnce oiiU, that lus sup- 
poitswere pounded friars, ur «iuartz 
ill pow'tiiw. Hales has oliserved, that 
a plant, which weiuhed three pounds, 
fcaiiied three ouiic.es alter a heavy 
dew. Do w-e not every day observe 
hsaeiiiths and other biillious plants, 
ns well as gramineous plants, laLsed 
ill saitecMs or bottles containuig mere 
WMter,' And Jlracoiiiiot lias Lately 
loiiiid mustard-seed to germinate, 
glow, and piuduee plants, that came 
to inatuiily, llu\\ei%‘d, and iipcned 
their seed, in lithaiife, tlowers of sul- 
pliur, and verv small iiiiglazed shot. 
■J’he last appeared least favourable to 
the growth ol the plants, apparently 
beeaiise their roots oouhl not pene- 
tiate between it so easily. All planU 
do not deiiiaiid the same riuaiility ot 
W'ulei ; and natuie has yiriedtiu* or- 
g.iiis of the several individu.alscoiilor- 
luablv to the iieccssitv ot their being 
supplied w'itli this food. Plants which 
transpire little, such as the mosses 
and the lichens, lia\c no need of a 
(‘onsiderable (piantity of this fluid , 
and acrordingly they arc lixe.1 upon 
dry roeks, and have scaiccly any 
roots ; hut plants wliicli require a 
larger quantity, haie roots which ex- 
tend to a great dislanre, and absoib 
line'id'ly throughout tlu-ir wliide vui- 
iace. TJie leaves of plants Ii.i\e 
likewise the property of ahsoibing 
wateri and of extracting from the at- 


mosphere the same prineiple whIcK 
the root draws from the earth. Ifiit 
plants which live in the water, and as 
it were swim in the element whicli 
serves them for food, have no need of 
roots ; they receive the fluid at all 
iheii pini***: .uni we .iccoidiiigh liinl, 
lhai the fucus,tlie uha, &c. Iiiivc no 
roots whatever. 'I'lie dung w'liicii w 
mixed wdth earths, and decomposed, 
not only nlTords the nlimcntaiy priii- 
ciplaa we have spoken of, hut likewisn 
favours the grou'tli ot the ]il.int by 
that constant and .steady heal, which 
its nltecior dei'ompoiitiori piodiices. 
'I'liiis it is that Pain uni allirms his 
having observed the ilcvclopement of 
leaves and tlowers in that pait of a 
ti'eoonlv, which was in the vieinitv of 
a heap (d dung. Prom the preee<liiu' 
iiiciini-tances it apt>ears, that Die in 
lliience ol the eaith in vcgc(a*oii i<s 
almost totally contined to the convey-' 
iincc of watei, and probably the elas- 
tic products Irum putrerving .sub 
slanccs to the plant. Vegetables 
eniinot live wil limit #ir. Pioiii the 
expenmeiits ol Piiostley, rngeiihous/, 
and Seniiebici, it i> aseeitaiiied, that 
plants absorb the azotic ]iart of the 
atmosphere; and this principle ap- 
pears to he the cause ofthe fertility 
which arises from the use of putrcly- 
iiig mailers in the form oi iiianurLS 
The carbonic acid is likewise absoi li- 
ed by vegetables, when its quaiitily is 
sinail. If in laige quantity, it U 
latal to them. Chaptal has ohseiveil^ 
that carbonic acid predominates in. 
the fungus, and other Huhterrniieoiia 
plants. Dut by causing tlicm vege- 
tables, together with the body upou 
which they were fixed, to pass, by iin- 
jieieeptilde gradations, from an al- 
most ab.'.olute ilarkness, into, tin* 
light, the acid very nearly disap- 
peared: the vegetable fibie.s being 
pioportionally increased .at the sanns 
time that the resin :uiil colouring 
principlib were devclojicd, wdiicli ho 
ascribes to tlieoxNgen of the 
acid. Kenncbler has observed, that 
the plants which lie watered with 
water imjiregiiated with curlionie 
acid, trun-^piicd an extraordjnaiy 
quantity ol oxygen, which likewise in- 
dicates a dccinnpo'.ition of the acid. 
Light IS almost absolutely necessary 
to plants. Ill tlic daik they gruvg 
pale, languish, and die. Tlie tendency 
of plant!! lowaid the light i« reinarlfi* 
Y* 
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,'illy ill surTi Vojfotatloii .n h 

PiT.'V'imI ill .1 < hanihcr place \vlicic 
>!ip li:;h1 i*- admittC'l mi one ‘■idc ; lor 
llic id.iiiC rie\«‘i laiN tiifjiowin that 
(liu'ctiuii. VVhctlior llic m.iUcv of 
li:jl I 1)1* comlciiscii into Till* ".uhstaiicc 
ol ]il!iiiK, or \^ ln*llici it :ifl merely o'* 
a •'lniiuln ‘1 or a^'cnt, wiUiout wliich 
the otliei leiiui'-ite elieiincnl iiroepw's 
€•illlllot be elledeil, i*i iiticcit.iiii. it i- 
aseei I .lined, tlnil tin* pro(je‘«‘*e^ iii 
jtlanis seive, like those in anim.ils. to 
[iroduce a more eiinalile temiicialnv*. 
which is loi the irnist part above tliat 
ol tin* atmosphere. Hi lliiritei, 
quoted by Chaptal, ohsem-d hv keep* 
iiiif a tliermoineter planned in a hole 
made in .» snniid liee. that it enii* 
.itanti) iiidiealeii a temperature seve- 
ral deforces almve ttiat ot the atniif- 
pheie. W’lieii it was below tile lifty- 
VI \lli division ol rahrisnheit ; where- 
:iK the veffet.ilile heat, in hotter 
weather, was always several deRiees 
below that nt the atinospheie. The 
same plnlosouher has likewise oh- 
S'Tved, th.il tw sapwhieh, out ot the 
free, \MMild free/i* at .‘ti decrees, <liil 
lot tiee/e in tin* tiee miless the cold 
ireu* auf'in’iitet Ih detfrees mo.e 
'riie vej'etatile heat m.iy inerease oi 
iliminisfi hy vevi*ial eaiHi's, of the 
iiatnie of disease ; and it may even 
beciiin* peieeptilde to the fourh in 
vmy cold we.ither, aeeordiiiff to Huf- 
Imi '1‘lie iirmei|des ol vvliieh vejreta- 
blc- .ii-e emiiposed, if we pursue their 
aimKsi-. as lar as Our means have 
hitherifi alhiwed, are clnetly earhon. 
hvdio;>.*n, and o\v<reu. Nitrof'en is a 
» o.ist,tni*iit pvineiple of several, but 
lor the most p. Hi in Miiull quantity. 
I’ot.isli, soda, lime, inai'iiesiH, silex, 
niuniina, i|ul])liijr, iihosphoniv, iron. 
iinn^.iMcsii, and iiiuriatio aeid, have 
likwwise tieeii veekoned in the nuin- 
biT ; ioit s-oine ol these oenir only oe- 
e.isionallv, and cliielly in very small 
«)u intities ; and arc veaively more cn- 
tilled to be considered as belonginit 
to them than itold, oi some other snh- 
slam es.that lia\c been oeeasionally 
Iirocuied from their defomposituni. 
M'lie lollowiii^ are the principal pro- 
ducts ot vegetation 

1, Sugar. Ciystalli7.es. Soluble in 

weter and alcohol. Taste sweet. 
Sidnbh* in iiitrie aeid, arnl yields ex- 
alte acid. 1 

2. Sarcocoal. Docs not crystallize. 
Solnble in w*ater and alcohol. Taste i 
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hitter sweet. Soluble in nitric acid, 
and fields oxalic aci<l. 

M. Asparairm. CTyvtalli'/es. Taste 
eoolisli and ii:ui->eons. Soluble in h«»t 
water. Iiisoluhlc in aleolud. Soluble 
III mine aeid, and eonierted into 
bitter priiieipb* a ml artilieial tannin. 

4. tJiini DiO's not er^s^aIllze. 
'l'!i-«le iii'-ipid. Soliilili* ill water, and 
ioifiis miii'il.i .e. In (diibleiii alcidiol. 
|•re(■lpi! it( .1 by sdiealed potash. So- 
luble in intrie .leid, and lorms mu- 
eons and ON, ill!' acid-. 

b. l.liiiiii. Docs not eryslallize. 
’I’asti* in-ipiii. Soluble in watei.nnd 
does not tonn niocihii;.*. Precipilated 
by lilt lie end ox\ muriatic .aeids in 
tbe statu ol lesiii Insoluble in al- 
( obol. 

fi. Tpiiliii. white pou’dei, Tnsn- 
liilile in etdil A.ilei. Soluble in boil 
ill" w.iTei ; but precipitates un.ilteied 
aim the solii! ion cools, liisotuhie in 
.il.’oiiol. S iliiMe 111 iiitrie acid, and 

yield- oN.ilu .'K'lil, 

7. Slaich A wh’ti* powder. Taste 
insij'id, In-oUihle in cold water. 
Soluble ill hot witer ; opaque and 
glutinous. Ihcrijnt.ited hy an inlu- 
sioii ot iiulgalK ; {irecipitate icdis- 
solvc'l by a hc.il ol 1 degrees, In- 
viduble III .iI<*oti,jl. Sohibb* ill dilute 
nitric aeid, uiid preeipitaled hy aleo- 
hol. U'ith niliie aeid yields onhIIr 
and and a waxy nmlter. 

5. Indigo. A blue powder. Taste 
insipid. Iiindiihle in water, alcoliol, 
ether. Soluble in sulpliurie acid. 
Soluble in iiilin; aehl, and eoiiveitcd 
into bitter piinriplc and aititicial 
tannin. 

9. iiliiton. Fot ms a duel lie elastic 
ma<N witli water, Ihutially soluble 
ill w.ilei ; preoijnl itnl by iiiriiHion ol 
mitgalls and oxygenized niuriatie 
and. Soluble in nretii: arid and inu- 
liatic acid. Insoluble in alcohol. By 
lei mentation beiaiiiies viscid and ad- 
hesive, and then assumes the proper- 
ties of cheese. Solnidu In nitric acid, 
and yields oxalic acid. 

10. Alhiimen. Solnble in cold 
water. Coagulated hy heat, and be- 
comes insoluble. Insoluble in aleohol. 
Preeipitated hy infns.ioii of iiutgaUa. 
Soluble in nitric acid. Soon putrefies. 

11. Fihrln. Tasteless. Tnsoluhlcin 
water and aleohol. Soluble in diluted 
ulkalios, and In nitric aeid. Soon 
putrefies. 

^ 12. Uelatm. , Inbipid, Soluble In 
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water. Docs not coapiulatc when 
lioatcd. Piccipitated hy infuaion ol 
galls. 

13. UittPT principle. Colour yellow 
or Ijimwii, Ta-^te biltiM. Equally 
soluble in w'ater and alcohol. Solu- 
ble in nitric acid. Piccipitatcd by 
nitrate of silver. 

It. Kxiraclive. Soluble in water 
anil nlroliol. insoluble in ctbci. 
J’reeipitatcd by oxygenized niiiiialic 
and, inuiiatc of tin, and inunatc of 
alumina ; Init nut by gelatin. Dyes 
fawn colour. 

15, 'r.'innin. Taiti; astringent. 
Soluble in watL’i- and in alcohol ol 
Piccipitatcd by gelatin, rnuri- 
ati: of .iluiniu.i, and niiiiiatc ot tin. 

Ifi. I'Lxcd oils. No snicll. Insolu- 
ble in watei and alcohol. Korins 
so.ips with alkalic- 1 . ('oagulated by 
eaithy and metallic s:iUb. 

17 W.IX. Insoluble in Avaler. So- 
luble in alcohol, ether, and oils. 
Korins soap with alkalies. Kusiblc. 

IS. Volatile oil. Sti ong sinell fii- 
soluble in water. SoIuLde in alcohol, 
liiquid. Volatile. Oily. By nituc 
aciti iiiHaniud. and convcited into rc- 
fiiiiuus substances 

I!). Camphor. Strong odour. Crys- 
tallizes N'ciy little soluble in water. 
Soluble in alcoliul, oils, aetds. inso- 
luble ill alkalies. But ns with a clear 
flame, and vubitilizes belore melting. 

20. Biidliiuc. Viscid. Taste in- 
sipid. Insoluble m water. Partially 
Sv'luble in alcohol. Vciy soluble in 
ether. Solution green. 

21. ricrins. Solid. Melt when 
heated. Insoluble in water. Soluble 
in alcolml, ether, and alkalies. Solu- 
ble ill acetie acid. By nitric acid rou- 
verted into aitificial tannin. 

22. Cuaiacum. I'ossesses the 
chaiarters of resins ; but dissolves in 
nitric acid, uud yields oxalic acid and 
no tannin. 

23. Balsam?. Possess the charac- 
ters of the U’sins, but ha%e a stiong 
smell ; wben heated, benzoic acid sub- 
limes. It sublimes also when they 
ate dissolved in sulpbuiic acid. 
By nitric acid couvei ted into artificial 
tannin. 

Caoutchouc. Very elastic. In- 
soluble in water and alcohol. When 
steeped in ether reduced to a pulp, 
which adheres to every thing. Fu- 
sible, and remains liquid. Very 
(.umbustibie. 
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2.>. Cumro-in''. Form milky solu 
tioiis with water, Transpiii'cnl with 
alcohol. Soluble in alkalies, Wiin 
nitiic acid eoiiveited into taiiiiin. 
Strong smell. Brittle, opaque, in- 
fusible. 

26. Cotton, Composed of fibrcH 
Tasteless. Very combustible. Iiiso- 
Itible in w'ater, iilcohol, and ether. 
Soluble in alkalies. Yields oxalic 
acid to nitric acid. 

Snber. BuriiH bright, and 
swells. Converted by niliic acid into 
suberic acid and wax. Paiti.ally so- 
luble in W'ater and alcohol. 

28. Wood. Composed of fibres. 
Tasteless. Insoluble in water and 
alcohol. Soluble in weak alkaline 
lixivium. Precipitated by aeids. 
Leaves much chni coal when distilled 
in a led heat. Soluble in iiitrj^ acid^ 
and Yields oxalic arid. 

VEGETA'nON (Saline) M.Chap- 
tal has given us a good nicnioir on 
this subject, in the Journal dr Phy- 
sique, for October entitliMl Ob- 

serv.Uiori^ on the Inffucnce of tho 
Air and Light upon ttio Vegetalloti 
of Salts. Ill the operatioiiH in tlio 
large W’ay, of Ins inanntactorv of me- 
dical and chemical pioducts, lie otteii 
idiservod that salts, p.iiticulaily thu 
metallic, vegetated on the side most 
exposed to the light, and the fre- 
queiiev of the eficct induced him to 
make some diiccl experiments on the 
subject. Fot this piirpoMe he look 
seve 1 . 1 l capsules of glass, and cmercil 
the ball ol each, as well abo^e as be- 
low, with black silk. At the same 
time, lie prcjiared solutions of almost 
all the earthy, alkaline, or metallic 
compound sails in distilled w .itei, .it 
the teinpeiature of the atmosiihere. 
These cu]isuleH w'erc jitaced on tables 
in a well closed chambei, w’birb [lad 
no chiiuney, and of wbicb the doors 
and w'indo’ws weie c.nefully stopped 
up. in order tb.it the (‘vaporat.on 
might not bo hastern'd by any agita- 
tion of the air. lleHecied light, by 
which we understand the light from 
the clouds, w'BS ailimtted tbiougb a 
small apertiiic 111 one oi the window- 
shutters. By this mainigemeiit, as 
well as the disposition ol the capsules, 
onc-half of each of their rospertivc 
cavities received light troni the aper- 
ture. and the othei was almost per- 
fectly in darkiie.ss. The folntions 
were then carefully poured into the 
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rapytiipg oymoauB of a funnel rc^tin^ 
on till* inidillc uf the bottom, so that 
the (mi (ter of the fluid waB neat and 
viiilorin, without any irrei^ulanty or 
•Irop of the lliiitl lallinif on tlie hare 
‘•nrl.iee of the frlas^. Upwaula of 
two huiulred eximiimeiit^ were made 
witli \iui.itiuus ol the prinnipal tii.ils, 
so a" to leave no doubt with rejjard 
to lilt* eonutanoy of tlic rc^ult^. Tlie 
iiio'l leioai kabLe fact is, tlial the ve- 
trel.'ilioit took jilace on thoio* aiiur- 
only whieh were illiiPiinatcd. 
'I'hiH jdu'innnenon n as so stiiklnp; in 
most of the aolntions, tliat in the 
space of a lew ilav*', Jio'i Irequently 
oven oliliiiion<> aiii^le dsiv, the salt 
^vaHele^ated liiieH above the liquor 
upon the eiiii^htoiied auifaci*, while 
I ben* did not appear the smallest 
• Hist Ol eiljfc on the dark part. No- 
th in, ''^'OllM be more inteiestint', than 
lo ol>sor\e tliih it'fn'tatioii, pio}eetiof' 
tieipientlv move Ilian an iin'li, and 
iiiaikintr tlie line of disliin’tion be- 
tw'en Ibe illutjiinated and dark pails 
<i| the M's>e|, ♦'J'iie sulphate^ of iron, 
ol rim, and otlo*r metals, more e.spe- 
ei.iiK pietreiiled tins ,ippe uaiiee. It 
w.Tx >rcncniily ol»si‘iM*(| that the ve- 
fie'atioM wus slioii'e*! lowaed the 
ino-t oiili'jlitoned pait 'Mim plieno* 
nil roll ir.i\ be i Miden il still more 
iiit"ie-tiri;^, l.y direelinp the \epeta- 
iio.i .it plc.t'oiie lou.iids the dillerent 
p hn (if the Y.'.siol. I'or Ibis purpose 
iioil.Ki;!- nii'i'e is I (>(|uir('d than to vo- 
sei t'le s(iM«j,il pads in sufcession. 

I M'lhe ve,rrtatio.i alway-.*akcs plaee 
III the erili'Jitened parts, and (|iucVly 
rentes in that which is rovcied. 
\\'lieu iIm’ sninc solutimi lias dood tor 
»e\ iTiil d:n>, the iiiseii.- ibio I'vapora* 
lion adiialiy depre^ses iUs surface, 
and ji ••ms\ or edse of salt la lell in 
1ii'*jd),scure pad. Jtnt the salt never 
uses, or at l'*ast vei 7 imperfectly, 
above the liqui'r, iin>I eaiiiuit be com- 
pared with the li ue vepetation. When 
salts are <>uiVercd to vegetate in this 
manner, the sponianeoiis evaporation 
«t the fluid nfl'ords very few crystals. 
All (he saline mailer extends itself on 
the sides of the ves«pl. 

VI'MNS. IVli'lnllii* veins are often 
.separated from the locks thej inlcr- 
sei’i, bv a th n w,iU or Imiii;? of nii- 
iier.il subslanees distiiiet from the 
rock, and sonsetimcp also by a laver 
of vlay on each side of the vein. The 
same Vubstauce which forms the outer 
L-HO 


coat of the vein ia also frequentlv in- 
termixt with the ore. or forms layers 
alternating; with It ; this is called the 
matrix, ^an^ue, or vein-stone, li 
appears us if the ore and the vein- 
stone had been deposited over eaeli 
other, on the sides of the vein, at 
different times, till they met and tilled 
up the fts^ll^e. Sometimes the ore 
extends in a roinpaet mass frnm (uio 
side of the vein to the other. Nut uii- 
frequciitlv there aie hollow spares in 
veins, called diuses, which are lined 
with cr> -tais. I n these eav Hies the most 
beautiful andioiinlar eijstalline forma 
are obtained. Metallic veins often 
divide aiidniiitc a^aiii, and sometimes 
they .separate into a nninher of smaller 
hrariehes, railed stiinjfs. To vvli.it 
depth metallic veins descend is not 
known, iioi is it ascertained wl.etlier 
tliey Reiiei.ailv grow wider or nar- 
rower in Iheii de«eent. The opinions 
ol miners on this siihiect am so 
vaii(>iio. It may fairly be infeired that 
they diiTer in this respect in diflerent 
situations. Veins aie seldom lirh m 
«»ie near the «nrfac.*, but inerease in 
iiehness as they de-ceinl, and, at 
greater depllis, lieeomc poorer again. 
When Piyee wrote the .Miiiei alogy of 
('oinwall, it was believed that the 
richest state ot .i mine ol copper in 
that eoiinfv was from 80 to lOOyaida 
deep, and lor tin from 40 to ItiO yards. 
TIuh .ivcuunt by no means agrees 
w'ith the present state of the CoriiisU 
mines. ('I'pper and tin ai e procured 
ill coiisidcralile (piantitieK at the 
depth of 400 vaids in the Dolroatli 
mine. 1'lio Kcloii copper mine in 
Stallordshire is now worked at the 
depth of 4/2 vards : it Is the deepest 
iiiiuo 111 I'ingland. The deepest mine 
that has l-rcn worked in Europe, or 
in any pait of the vvoild, is one at 
Tinltenberg in Hohemia, which ia 
1000 yards below the surface. Me- 
tallic veins Irequently contain dilTe- 
rent oies nt vaiions depths. Iron 
oie, copper ore, cobalt ore, and 
silver ore succeed each other in some 
ol the mines in Saxoiiv. fn France 
there arc mii'es vvhich enniair 
copper oie in the lowest pait, sih’cr 
me above, and over that, iron 
ore. The thickiiri'S of veins and the 
quantity and quality of the ore they 
euiitnin, vary in every mine. Some 
veins ate only n few inches wide ; 
others are several feet, and some- 
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time* several yards in Tridtli. Veins 
are often narrow in one part, and 
swell out in another. The vein at 
tlie nolcoatti Mine in Cornwall, va- 
ries from two or three feet to forty 
fei't, and ill aotne plarc^ it contracts 
to little more than six inches. The 
\eiM *itone is fpiartr, in which are im- 
hedded masses culled hunches of cop- 
per |i>iite«, eonsistinir of copper 
united with sulphur. Veins same- 
limes descend in a dirertion parallel 
wilh the beds of rock in which they 
oeeur, and swell into large cavities 
which contrart again to a narrow 
si ling, often so small that the ore ap- 
peals lost; hilt hy pursuing the indi- 
cations of the vein, it is again found 
to enlarge : those are called pipe 
Veins. *hio liliie John or lliior «par 
iiiiiie near Caslleton is of this kind. 
Tlie vein wiiieh contains tliis spar is 
sepal atuil froiii the limestone rook by 
a Iininp of cawk oi sulphat of haiy- 
tes, an<l by a thin layer of unctuous 
clav , it swells out into large cavities 
whioli contract again and entirely ea- 
rl iide the ore, leaving nothing but 
the lining of tlic vein to conduct the 
miner to another repository of the 
spar. Tlie ciystalliz.itioiis and mine- 
ral iiicriiHtations onthe roof and sides 
of the natural caverns which are pas- 
sed through in this iiiiiie, far exceed 
in heaiity tliose ot any other eavein 
in Knglaiid ; and were the descrip- 
tions ot the giotlo of Antiparos trans- 
lated into the simple language of 
tnitli, there is leasnn to believe it 
W'oiilil be found inlerior in niagiiiti- 
ceiiee and splendour ot mineral ilero- 
ration to the natural cavern in the 
fluor mine. This mine is rarely visit- 
ed bv I r.-ivellers ; the descent is safe, 
but the roof being low in some paits, 
it IS rather dilhmlt of aeces®. One 
nictallie vein often crosses or cuts 
through anotlici ; in such instances, 
it is evident that the vein wliioh is put 
thioiigh must he more antient than 
that whicli interseets it. This ob- 
servation respecting the relative ages 
of veins was lirst made liy Mr. Fiyec 
in his Miiicralogia ('nrnubiensis. 
When a vein runs parallel with the 
bods nr strata of a mountain, it forms 
a bed or stratum which some geolo- 
gists consider as a repository of me- 
tallic ores di-tinct from veins. Iron, 
which is universally disseminated 
through the miucral kingdom, most 


eomninnly occurs in beds .orming an 
original part of rocks. Whether other 
metallic beds are veins which hav* 
taken the same direction with the 
seams of the rock, or constitute a 
distinct furniation, may he doubtful. 
Homo dykes, and perhaps some inc- 
taliic v'cins, appear to he rontempn- 
raucous with the rocks thev intersect. 
Hometiines the ipiality of t)ie lock 
changes as it appioaches a vein or 
dyke ; thus granite lias been observed 
to bneorne smaller grained in the vi- 
cinity of veins. The Biiltstauce of a 
vein or dyke is nepasioiially inter- 
mist with that of tlie rork, and the 
parts appear fused together ami 
sometimes graduate into each other. 
These instances are ravoiirahle to tho 
opinion that the substance of the vein 
and rock were once in a molted state, 
and separated during tlie roiuolidn- 
tion of the mass. Hnch veins Tor in a 
part of the original constitution of 
the rock. Other veins are evidently 
posterior, as tlicv have fractured and 
dislocated the rocks through whirli 
they pass. The direclfbn of veins ia 
uotvciy regular. In England they 
generally run nearly east and west, 
and north-east and south-west ; hut 
have frequently undulations and de- 
viations from a straight line: the 
most powerful s-clns are more regular 
ill thuir course Tlian smaller ones. 
Where two veins in the same district 
have the same diicctioii, or run pa- 
rallel, it is ohserved that their con- 
tents arc similar ; but wheic they 
run in different diicctions, the mn- 
tents vary. Aloliiia, in his interesting 
History of Chili, nientioiiH a vein ot 
silver at U^palata, in the Andes, 
which is nine feet in thirkness 
tliroiighniit its whole extent, and has 
been traced ninetv miles. Hraaller 
veins branch off fioiii encli side of it, 
and penetrate tiie neigh hoiiring 
mountains to the diitaneo of thirty 
miles, ft is believed that this vein 
atretehes to the distance of .300 miles. 
A vein railed the 'rideswell Hake, in 
J>erh\ shire, extends s*iinc miles east 
and west; it is worked Ironi the sur- 
face, and mav be seen near the road 
side between Hreat llucklow and 
Tidessvell. It Is lost at its two extra- 
TiiiUes by the lime rock wliivh it inter- 
sects dipping under other roeks ; but 
in the opinion of miners who have 
worked in North Wales, the same 
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vein lisVfi jifraiii in tbr limn rncks of 
tliiil diHtiii't. PaiticiLlur inctallic oreK 
an* itc'ciiliai (o rfi'tain nn'ka ; thus, 
(ill (K'nilS ill ailll SillllO 

kiinli III .xlitte, liiit liii<i iir‘\(M' beiMi 
IouihI 111 tiini‘-stui)(‘. oien 

aic also n.sMM‘iutcil tocclhfr; thus, 
Ii'inl ami ziim alllm^l always ocriir in 
the saiiii‘ \4>iii, hut in dilii'iiMit pro- 
|i<ii1ii>ii!i. JVIrtalH aii‘ rarely (duiid in 
a native state, except p\,itina, itold, 
!‘il\er, and eojiper. They are usually 
ennihined -with seme snhstanc* h> 
Mhieli they are mineralized, win h is 
eitlier nxyKeii, sulphni, or an aenl; 
biiinetinies lliey are roniidned with 
otliei inetals, and foiin uMiwo. J>tt- 
leient conihiiiatinn.s uf (lie same me- 
tal exi-t iH one xem. Tx.ilwe eojipei, 
Sillplinret ot (■op])ei‘. e,ii lioti.ile «•! 
ro|ipei, nr inalaelnte, "iilphat nf enp- 
yier, Idne Mtiinl, and eoiipei eoni- 
inned with lead and iion Irequentlv 
oeeiii t<i;;etl)ei in (lie same iiniie 
Jeiia, a siilphniet o| lead, oftm as- 
snelnfed with while lend mis or ear- 
honate oi lead The la<t< r, (hotiirh 
a sieli oie efint.iinii!;r seventy per 
ri'iil ol lead, hjiaim inetalhi appeai- 
anep, and v as nnsi .lUen for i.iwli and 
thrown aw.iv In tin’ iniiUMs In Deihv- 
ehite iiiilil (lie veei isu." or IHIt 'I'he 
iiniies ot (hilt erinniv have hern woik* 
ed siiicn the dine ot the ein|»eror 
Adrian, and the i|iiiintity ol oie which 
li.is 1ii‘f 11 wr.'fed diniii}' that t»eiio(l 
iiiiisi have hxen iiiimeiHe. In what 
iir.i'iiier inetallie veins weie hllcd | 
with ore has ffie.illy divnled the opi- 
nions III treolnjfi-ts. Dr. Iliittoii siiji- 
po'es that Indh dvkes and veins wen* 
tilled with their eontents in a state ol 
tiislnn Iiy injeetnni tioin helovv, the 
expansive foree ol the melted matter 
liavintr eraeked the surlaee and open- 
ed a*p:tssafi;e for its reeeption. 'I'hat 
niaiify dvkes were so foimed appears 
prohiihle lioiii eiiciinistances pie- 
viouslv stated. Other dykes appeal 
to have heen open llssiires tilled hv 
iiiateiials washed from the smtaee, 
and eiint.iiii rounded stoiieH and 
siiinetiines undeeavcd veffetahle mat- 
ter. From a dyke of el ay in a coal 
mine in Yorkshire, ‘Jlo feet deep, 
were dr.vwu out Iona: vejjetahleflhies, 
appiirenlly inots ; t lie woody pint ot 
wliirli was unchanged, and burned 
like the roots of eommoii woods. 
Werner supposes all veins and dykes 
were flrst produced by the bbrinkiug 


of the materials of a’liich mountains 
are eomimsed ; :iml tli.il inelallie 
veins have heen tilled Ironi .ihuve hy 
the ores in a stale of solid loii. 'riii", 
theoiv has heen iidvaiu od vvitli leneh 
eontidence, and vrannlv supported hv 
maiiv ge<ilcipi-f s ; hid we have no hesi- 
tatiiiii in assei rliur ih,it iL is drimn- 
stiativelv repupnant to fni'is: indeed, 
the iinplii it fiedd whirli has heen 
given to lAlr. Wcinei's dogmas oi\ 
this suhieet, is one siinonp jiiiiiietons 
instances i>| men of disiinniiish,«d ta- 
lents resigniiip their iinlgmenl lo aii- 
tiioiily, .ind support inp the most ah- 
siirtl propo-itmiis, wiieri emdoi niahlo 
to their lavoiirde hvpothesis. If 
veins were lilleil hv metallic solutions 
tiiiin .diove, tliese Koliitinns must 
liave eoveied the lii,>hest iimnntains 
over the whole earlli , iiml instead of 
lindinp iiietallie ores in the jiresput 
eoidiiied lepositories, they would till 
all the eavitiesanil \a1Ic\s in every 
pait ol the woild. As thi» tlmory 
supposes likewise that veins weie 
lormed »( dill'erent times, a iinnihpr 
of these metallie solid mils woiiM sue- 
<eeil each other, and we should tiiuL 
tegnhn strata ol ore in all primary 
and tiaiisdion rocks; and the rjuan- 
titv toimed liy these deep seas of me- 
tallie iii.iUer would he inconeeivahly 
ifi.'Ml This tlieorv is deeidedlv in- 
vrilidated hy the Icdlowing laets. 
When .1 metallie vein passes tliiougU 
ditferent kinds of roek, it is generally 
observed that the quality oi the ore 
varies vvilli that ot the rock through 
whieli it pa>ses ; and even dilfeieiit 
beds ot the same roek aie more pro- 
dnetive than others, and arc oalleil 
hy miners, heating measures. This 
is the ease in Durham, in Derhyshire, 
and prohal'ly in evei v part of Eng- 
land and Wales. .Mi. Weiner quotes 
one iiistanre, as U it were exti.niidi- 
iiarv, id theqiiiility ami «|iiantity of 
the ore being changed hy the natiiro 
•it the roek wlileh it iiitersecfs, and is 
ineliiiod to admit that elective artlnity 
for the 1 oek may have eon! ributed to 
the ctTcet. Tlie* cirenuixtanee, so far 
from being oxtraoidinai-v. Is of C4un- 
inoM oeeiirrenee, and known to all 
w’orklng miners. The entire eessa- 
tmn ot the ore in me part ot a roek, 
and its re-appeaiMtiee below', arc still 
more sti iking. In Deitiysliiic tho 
beds of metalliteroiis limestone aev 
sppaiated by beds of basaltic rock 
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callod toad-stone. When a vein of 
]i':ul I!) woikcd tliroii^h The lirnt lime- 
fcloiJt* do« II to the t(M«l-''time, it cetises 
to t'oritaiJi iiiiv me, uihI niliMi entirely 
di'<:>iipe.iis ; on linking thion^li the 
tii.irl-sloiu* In till* se. Olid liine'tlniie, 
lilt: me is Imiiul .i,M:n. hut is cut olf 
l yjilon.'i til'll (»I U'.i'i-stmie, tiD'li'r 
whn'li it .i|)>ieai >> iiir.nii in the third 
Iiiiii-- lone, (ii '.ti 0114 mmms p.iitieles 
ot li :iil IK cor 111 tlie tmi<i-Mone, Imt 
i'l vei> '•iiinll iiii.intitK'ii. 11 iniiieial 
veins vve\e Idled limn .ihove li\ iiic- 
t. liii- *'olii1 ion-, il js ini]'o— ilde to 
emo'eixe lli.d lltc' iniloie oi (tie loek 
slinidii ehiiii^c the i|ii.ilil\ oi the oie ; 
imieli Ie-.< I'ouhl the me ili-.i|i|ie.ir in 
one stialniii, Hiid iifi]te.ii iiu^tiii in a 
^Tiiitnni helovv ir. Nm i mihl the vein 
he hill'll u ]l h inelt ‘d in.itti'i ejeeled 
limn below . loi in eilliev ease il 
umiM he eiiuallv inw)OhsiMe to ex- 
lilii.n wliy the me is scji.Otiteil hy the 
toad-stiiiie, Ihoiiuli the \eni is eon- 
tiiuied thii<Ni:h II. ^Vir. J'.ue\, whose 
ueemiiit nl the J>erh\shiie inmi's is 
well (leseiMiiir attention, says that 
wheie the beds ol liinu-Sitmie aie di- 
vnhd |i\ fi'iiins ol ihi), tlicse seams 
fii*HU«iitly cut (111 the noui as efleetii- 
silly as the tint k heils ol toad-stone. 
Snell Joels iiiriintestahl/, timt 

vei'is v\eie not il h-d w'llilheii emiteiitH 
rioiiiahme. ii nietaihe matter w'lis 
not iionreil 111 fimii .iho\i', or ejeeted 
I'loiii hehiw, in wlnit maiiiiei did it 
come into the \eiii' 'J’he statu ot 
clu'inie.il -eieii'‘e, and tin* lints at 
|nr's|>ni knoan, aie too liinited to tnr- 
iinh a >uiiitimi to this iiiteiestiiij; 
qiie-fioii 'I’hi ic are, l.ovvovei, eei- 
tain indieatioiis wliiih may si'r>e as a 
eliie to tidiire di-eovi'i* . Tiu'\aiiii- 
timi of tlie iiiiiK'iiil inolmt- in Aeins 
as 1he^ pass thronfjii diih-ient htrata, 
seems to piovr tli.it llo' strata vveic 
ethiient e.iu es m pMiJiieiiijr tins va- 
I'i.il on. Ih-ili ips met. dim m.itter was 
(lidi.''ed tliimirli ilitreii'iit loek- ae- 
coinim; to then I'leetiw aflinitx, and 
.sepaintid limn them !iy Milt.iic clee- 
tiieiU, the dinoient selt's ol the vein 
j>os-«-wi|ifr ditli'ient stale-* id eleetii- 
eity ; 01 the stiata may net like a se- 
ries ol ]dates in 'he\oltiiie pile, se- 

f iaiatiiiiF and sci-reting metal lie matter 
loni Its ditreient eoujlnnalnnis. 
Some of the nietals and other huIi- 
Btaiiee.s lound in veins aic capatde of 
solution in hydiogen gas, and peiliaps 
all of them may he bo by natuial pio- 


ccssr< : in tlih slate they miy liftT© 
penetrated the vein and deposited 
tlieii eoiitent.s. The discovei y, how- 
ever, ol the melaliii* nntiire of tho 
vei y eartlis of whieh ineks are eom- 
pobi'fl. and the ]•rohuhlIltv th.it the 
metals are eoniponnd buhstaiiees, of 
u’liii'h hviliogen I mins a p^ijt, open t(» 
mir view the posbilnlity of the Imma- 
tioii ot melalhe matter by natuial 
proeobses, vvbii'li it iiiav not he be- 
yond the ]iowers ol the hnniiiii nniid 
to dtvrlope, il not to iiiiilate, 11 inc- 
tallie matter 111' now f mining in mines, 
the piocess of its lot mat ion is e.x> 
treiiii'ly slmv ; Imt tlieie aie rin uni- 
st.inies whu'Ii a]ipeui to proxis that it 
iiiay. ill some iinitaiices, he pei'’eived. 
iMi. 'I'l ehi a, director ol the njiiies 111 
Haimvei, has .seen a leather tlmug, 
suspended limn the rool ol a mine, 
eo.it ed with silver oie: lie h^ also 
oliMeiveil native silver and vriveoiis 
silver ore coating the wooden sup- 
ports loft in mines two huiidu'd years 
iu'loie. lie IS led iimn these eireum- 
slaiiees to support tlie o|iiiiion that 
metallie 01 es \\eie torftied by miiii'ial 
vapouis or exhalations, m were 
mice in a gaseous state. Oiii piesent 
aequauitaiieo |gilli iaet.s is loo limited 
to deride the interest idih'' ijuestioii re- 
spertiiig the lormntiini ot ineTallie 
ores, mill it is more rmisonaiit witli 
the true spnit of phiiobophy liankly 
to I'onfess mil igiioi .tnre lli.iii to Imin 
systems fioin impeiieel d.ita. 'I’lie 
veins of I'oal lieai a gieal le-ein- 
hlame to metallie veins. I'or tiiilher 
illu-tiatimi, we snhimn a ile-i i-ption 
by iiJi. KakewTlI.m the Tiuns.n I'ons 
of the tieoogieal Sotietv, ol a ei-al 
held at Jtraillmil nenr .Mam he ter, 
which we havealie.idv lelesied to ir 
our ailiclc mi rn.il ; and to who li ei- 
thle w'c ;igain eall oni |l■,ldel«l at- 
tention. 'I'liis held is o] vei\ Imjted 
dhncnsimis, extending liltii* niom 
than two miles ni leiiKih, and JlJ(M) 
yaid-i in breadth. 'I'he gie.itest 
depth to W'liieli the wmkmub liavu 
been cniiieil, is MOvaids. 'I'en -I'ams 
ofcoalio-e to the siii lai e, simie of 
wliieh are gieatly deti'iioi.iti'd bv an 
intermixture of pyiiU'b. 'I'he iiver 
"Vied loek flows iie.irlv at njilil .in.'los 
with the line ot beaiiiig of sti.ila .u.d 
a section is exposed mi its hank- to a 
cciiisiderablu di-taiiee, 'I'lie >tiatu, 
vrhich alteruates with hnl.s <>1 coal, 
i ai'o the bame that are usually louiul 
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invlor sfmila i Lan- 

cashiri', (!Iioshnt‘, an*! the west of 
l)(‘ib\>hFit‘ ; Yi/. aif'illari'rms and 
fiiniiiiiiiniiH shalo -\i itli iin- 

and iron •sninrtiiru's 

111 Im'iN, soiiii‘litii(‘s ill iiodiilos. MMieso 
ucnii ovoi till* dist Yoal Inno^^toiip of 
II u'ddi'^li-fiiowii (‘ 111 . mi. Tin* hold 1 “ 
lioitiiilcd liy i(‘il <^ 1 ll<Mull•« saiidstono 
siiMilar to liiat (III Minch tlio town ol 
Alaiifl'csitm <>t:iiid-«, and ITi or Id 
'aivUol it<4 nniTact. witli tliat rock, 
till* coil i«i mlt and haidlvYoitli 
»vnrkiiifr. 'riic coal incasmic- diji to 
fill* south at an anisic of al'ont 
4111(1 M'licrfYci they IniM’ been jnovt‘d 
on till* sontlii'ni ••idc ol the held ahnts 
ar;aiiii.t tin* sand '»tonf‘, hut on the 
iioitlioni side, at the distance of ten' 
A.iids tioni tlie red roek, a bed ol j 
coal, four feet in thickness, liscsto' 
the s^i|,ic(* ]i(>ri<eiidu'nl:irl\, aiidtet-| 
iiiiinies till* I'oal nieasnivs : the space 1 
I'ctwecn this tied and thi‘ led rock 
hciinr hill'd nith lirokeii stones and! 
lulihle Mithont any appc.tranei* ot 
htratilieafion. Tiiis iicipinidicitlar 
lied h.is heeii Miodijiit to the depth of 
d') Icei, and is of the same quality 
and m'lieial appeal ance as a lout- 
Jeet hod uhich lisos ii«yar the middle 
of Ihe held 'riierc is a dyke in one 
1 >avl. ol the held tilled ivitli a stone 
nearly similar to the red rock, hut it 
doi'i not alfcot the i'trata on cither 
Mde ol it. J^m^lceIl hundred yards 
to the iioitli of the liradfoid coal 
field, and sepaiated from it by red j 
saiKistone, is the coal field of Hroyls-^ 
ill'll. The lirsl eojil that lises there, 
is at the diMlancc of si\iy yaivls fioin 
the rcil rock, and similar to the bed 
^vhich 1 ix's at tin* distance of rr>0 yards 
from the perpendicular coal in the 
Jtiiidfonl fu'ld. represents the 

lenirtli of the Held. /M'epie.seiits 
its .hreadih. #7 f’ <Tdiircrent beds 
«d' coals which rise to the surface. 
-Pf’the perpendicular bed ol coal, 
////the iiiuestone. /£/<ifthc led 
&and rock. SS two bed in of coal 20 
inches thick, one of them in the 
Di'oylsdeii coal lield. The next pl.ite 
lepveseiits the section of the same 
strata on a plane peipeudicular to 
It is probable that the stiata 
ill liuth these licld.s, were once united, 
and have been sejiarated hy Mou*e 
ciiuvulsion of uatnre, in cojiReijnencc 
of M’liich the red rock has been intc/- 
imscil like a wedge bct^Yceu them ; a 
&t>4 


.sliding motion being gircn to the 
I strata bv lateral pressure ; for a force 
acthif? in a direct line from above or 
beneath could not produce llie bend- 
iiujoi foldiin; of the lour feet eoal. 

V K II A'l’ It I A . A new a e^etable al- 
kali, diacfivcioil lately hyMM. l*ene- 
tier and Caveiitmi. in the vcratniiu 
saliatillii, or cevadilla. and some 
other plants. The si'eds of ceva- 
dilla, alter being fiecd from an uiic- 
tnoiis ami acid iiiatter by ether, n-ero 
digested in I'oiling alcohol. As this 
iiiriisioii rnoled, a little M'ax wms de- 
posited ; and the Hi|ind hi mg evapo- 
rated to ail extiact, rc-dissolvcd in 
water, .iml again concciitrated by 
ei.apor.ilion, parted with its cnloiii- 
! mg matter. Acetate of lead was now 
point'd into the Holiition. The eveess 
of lead was thrown down bv smlphu- 
letted hydrogen, and liquor being eon- 
centiated hy e\ aporatioii, was treated 
with magnesia, and again filteied^. 
The precipitate, boilcil in nlrohof, 
gave a solution, whieli, on eiapora- 
tion, left a pnlvenilent inattoi, ex- 
tremely bitter, and M’lth Jeeidedly 
alkaline eliaraeters. The preeipitatu 
by the acetate of lead, g.i\e, on exa- 
mination, gallic acid ; and hence it is 
roncluded that the new alkali exiMled 
in this seed as a gallate. A'eratria is 
wdiite, piilvorulent, has no odour, but 
excites \ iolent sneezing. It is lory 
acrid, hut not hillei. It produces 
violent vomiting in \ory small dose--, 
a lew grains rnav cause death. It is 
very little snluhlo in watci. It is 
very .sidiihle in .alcohol, and inther 
less soluble in ether. It fuses at 12‘2*> 
Fall. On cooling, it b<'erimi's an am- 
ber-coloured tramdiicent mass. It 
.acts on test tapeis like an alkali, 
and funns salts iiniTYsr.iIliznhIe by 
evapoiatioii. The salts appear like a 
gum. Tlic siipeisiiljdiate only seems 
to pie-ciit civst.aKs. Iodine and chlo- 
rine prodmie, ivith vci.atiia, an 
iodate, liydnodate, chloride, and 
iiinriate, 

VEIUUORIS. A crude acetate of 
coppci. 

VKKDITF.R, is a bine pigment, 
obtained by adding chalk nr whiting 
to the soluiionof copper in iiquafoitis. 
Dr. Mcirct says, that it Is piepared 
In the folloiving manner: A quantity 
of whiting is put into ntub, and upon 
this tlie solution of the copper is 
poured. The uii.xturc is to be siiired 
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arery day for some hours together, 
till the liquor loses its rolnnr. The 
liquor is tlioii tu be iiouied nlT, and 
more <’olnlioii ot mppei is to be add- 
ed. This is to be rf'|ieatcd till the 
whiling has m-quired the proper co- 
loui. Then it is to be spiead on 
Inige pieces uf chalk, and dried in 
the ', 1111 . It appears Iroiii III. IVllc- 
tiei's an. SIS. that 100 grains of the 
A<'ry l>e.st veiditei eontnin, of rai ho- 
me aeiil o| wafei ol pure lime 
7 ol o\>goii i}\, and of piiiu copper .SO. 
The author leiiiarks, th.tt the \erdi- 
teis ol inleimr quality coiitaiii mute 
eliiilk and le>s oopjier, 

VKIIJLTCK. A kind of harsh, 
aiistcie ^illegul, iii.idc' of the ex- 
piesscd juice of tiie wiM apple, oi 
ei.ib. The rieiicli gi\e thi.s name to 
iiiMipc grape!., and to the sour liquoi 
oIitaiiM'd Iroin tliein. 

N KFl.MI The red sulphuret 

ofmeiennoi Cinnabar. 

VJ']SLVIAN. Idociase of Hafiy; 
a .suli-Hpecies of pMuniidal garnet, 
tili'-tening vitiiM).icsiiiou<«. Tianslu- 
ceiit, Kell aits doulile, yciatehes 
felspar. Uriitle. Sp. gr. .T3 to 3*1. 
Jl ttecoincs electi ical liy fiietion. its 
constituent « are, siliea 35*5, linic 33, 
alumina oxide of iioii/'a, ox- 

ide ot manganese 0‘2.>, lo^s l*.'i. It 
occurs in coiisidci aide abiiiidniice in 
un.altcicd eji'cled rock«, in the Ai- 
ciiiity ot Vesuvius. Al Naples it is 
cut into ring-stones. 

VlNIiCAll, Is the acetic acid dilu- 
t(Ml, and in the form in whieli it is 
loiind in commerce. There aic lour 
Tarictics. 

1. Wine vinegar. 

* 2 . hlalt vinegar. 

3. Sugar \ illegal'. 

4. Wood vinegar. 

Wine \iuegar is, of course, made 
only in nine coiiiitrios. At Paris the 
wine destined foi vinegar is mixed 
Avitli wine lees, and the whole being 
tiansfened to sackcloths, tlie liquid 
inatter is. forced out by pressure, re- 
ceived in casks, which aie set upright, 
witli a small aperture at the top, and 
exposed to the heat of tlie sun in 
summer, of a stove in winter. Fer- 
mentation soon vomcn on ; and iit the 
case of regulating this lenneiitation, 
by taking care that the heat is not too 
great or too small, lies tlie' difficulty 
of making vinegar. In a fortnight in 
suimnev nr in double that time in win- 
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ter, tlic fermoiitatlon is finSslied ; the 
vinegar is put into casks, with chips 
uf birch wood, and in a foi (night is lit 
for use. At Orleans they pieler wine 
of a year old for making vinegaf. 
is there iiiurli of the vini'gar used Ml 
France is made. The used casks enUed 
mothers are iievei emptied iiioie than 
half, and are suceessivcl) tilled again, 
to acetify new purlimis of wine. Al- 
cohol added to the terinenting liquor 
incie^ses the quantity ot \iiiegni. In 
this euuntiy, viiiegai is otteii inadn 
iioin malt. The essential ingredient 
is sacehaiine matter; and tlierelore 
wine, malt liquor, sugar, or any other 
snbstanee containing >^aerhaiiii'e mat- 
ter, will, by I'ernicntatioii, yield vine- 
gar. The woit, after 3«i hour*-, is put 
into casks, which are laid on their 
sides, with their bung-holes loosely 
covered, and exposed to the sHii in 
summer, or to the heat of a stove- 
rooni in winter. In three niunths the 
vinegai is lit for the manufactme ot 
sugar of lead. In domestic put poses 
tlie proecss is dilfeient.^'nie liquor is 
pat into e.isks liaving a lalse cover 
pierced with holes, lixed at, about a 
toot fiomthc bottom Uiithis a consi- 
derable quantity ol the reluHe finrn 
liritisli wine nianulactnrers, or cheap 
raisins, is pl.aced. 'I’ho liipior is turn- 
ed into another baiiel e\eiy twenty- 
four hours. In which time it has be- 
gun to be.comc wnim. Soiiietiiiies the 
I whole IS fenneiiteil as aliove. («ooiL 
vinegar is also made fioin weak sy- 
lup of sugar, at the rate of IB oz. to 
cvei-y gallon of water. The principle 
IS the same. Good vinegar lias been 
made Irom the refuse of bee-hives. 
Wood vinegar on«l its uses we have 
noticed at length in the ai-ticle 
tigneoua Acid. 

VINBGAR OF SATURN. Solu- 
tion of acetate of lead. * 

ATNEGAR. f RADICAL.) Acetic 
acid. 

VITAL AIR.— See Oxygen. 

Vri’KIFICATlON.— See CrVoM, al- 
so St/tra. 

VITRIOLIC ACID.— See Sutf.hu- 
rir. Acid. 

VOLA'l'lLE ALKALI •'■^ee An- 
monia. 

VOLATILITY. The property of 
bodies, hy which they arc disposed to 
assume the vaporous or elastic state, 
and quit the vessels in which they arti 
placed. 
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VOLCANOES, are oponiiiifa inado 
In ttio earth's surfaee hy iuternal 
llrOii ; they refrularlv. <ii at iuteivals, 
tliivm'out ^moke, vapniir, flaiivf, larf^c 
stones, sand, and nU'lted stone, called 
lava. Some volcanoes throw out tor- 
rents of mud and boiliui; water. Vol- 
riitiops Kfn<‘iallv exist m llie vicinity 
of the soa or lai'ii^e lakes, and also 
bre.iK out fi< in unlntliuinalde depths 
below the sea, and form new islands 
svitli the melted lava and stones which 
they eject. Wiieii a voleann llreaks 
out ill a new situation, it foims a vast 
rent or fis.Miiv, through uhicli lava 
and stones aie thrown out. that soon 
clmke np the )'ns«iiif;e. and eonhne the 
eruption to one or more opeurnfi'H. 
I'ouiid svliieii a roiMcal inouritniii i.s 
fnimed, the open part ‘if which is 
railed the er.iter. The indications ot 
an ;f,»|)roai-!iiiur ernptinii aiu an in- 
erense of sin«ike Irom the snminil. 
Avliieh 'Oinetinies iiM*s t<* a v.isi 
hei^rht, braiicliiii); in tlie lorm of a 

f 'lne-tree. Ticineiidous expInsiotiM, 
ike the fu'iiit;. ol artillery, commence 
after l!u* iiicirsise ol smoke, and are 
»uen>eded by rod-colon rod tlanies and 
showers ol ‘stones ; at leiurtii the l.iva 
flows out trom the top ol the ciater, 
or breaks tiiroiiirli the sides of the 
JiioiintaiM, and eoMistlu* iieighhoiir- 
inif pIjuMs witli melted matter, n inch 
heeomin? eonsiilidatod. fojins a .stony 
mass of ten not less than some hundred 
ef|ii.iie miles in extent, and several 
yards Jn thickness. Tlie eruption has 
been known to continue several 
months. The ijnautity of volcanic 
lowder, called a»he«, throwm out, is 
iionncelvahly During one 

eruption of iEtna, a space of 150 
miles ill circuit was covered with a 
Rtiatuni of sand twelve feet thick. 
When the lava flows Ivoely, the eaith- 
quakes and explosions become less 
Violent ; which proves that tliey were 
occasioned hy the conlinemcnt of the 
erupted matter hutli gaseous and .so- 
lid. The smoke and vapour of volca- 
noes arc higiily electrical. The long 
period of repose winch sometimes 
takes place between two eruptions of 
the same volcano, is paitieul.arly re- 
markable. From the bniMing ol Rome 
to the 7!Hli year oi the Cliriali.iii era, 
no mention is made of Vesuvius, 
thinigli it had evidently been in a 
prior state of activity, as Hereula- 
ncniii and Pompciii which were de- 


stroyed b\ the eruption of that yeai, 
are p.ived wirh lava. Fimn the I2lh 
to tile Iflth ceutiiiv, it leiii.iiucd quicc 
lor nearly 4li0 years, and t!ie cialer 
was oveiginwii wilh lolty trees. It 
was descended h\ ilraccliini, an Ita- 
lian writer, .a little time piior to the 
great eiiiptioii oi ; tin* liottom 
was at tliat time a vast plain sur- 
rounded hy c.ivcviH anil gvottucs. 
ypjtiia has cmitinuc-l bin mug since Iho 
tune of the poet Pindar, with occ.i- 
sumal iiitei vaN ol leposc seldom ex- 
ceeding MU or 10 ye.iis. Suhm.iiino 
volcanoes au* preceded liy a violent 
hoi'iiig and agil'itiou ol the watei, 
and by the discli.ime ol volume's of 
gas and vapoui, which take liie and 
roll in sheets ol llanie ovei the suiiace 
of the waves. A1 asses ot ruck aie 
daited tliiough the water willi gieat 
violence, ami areuniiilate till tlicy 
lorm new islatnls. Soinetinies tlie 
ciater of the volcano use-, out of the 
sea during an ciuptiou. In 17'^'h a 
subiiiaiiue volcano broke out near 
Iceland, which Immcd a now island ; 
It raged witli gieat fury lor social 
uiontli^. The island alterwdrd-» sunk, 
le.iviiig only n reef ol rocks. lu l>c- 
comher, a violent o.'irthquake 

was lelt at Tcicera, one of the 
Azotes; tiic next inoiiiing a new 
island nine miles in eiruiunlerence 
VV.IS seen, from the centre of which 
lose u eoliimii ot smoke ; it after- 
waids sunk to a level with the sea. 
Near the little islaiil of Maiituii, 
m tlie i*vecian aichipekigo, sub- 
niarine volcniioos have repeatedly 
burst forth during the la-t 2001) years 
and iiirmed scveial new islands 
three ol the ancient eruptions are re- 
corded by Plinv, Strabo, ami Seneca. 
The eiiiplion was in the year 
1/67. The niniiher of volcanoes has 
been esti mated at iicai 200 ; but they 
may be supposed greatly to exceed 
this estimate, if we consider tliose 
volcanoes as onlv duiniant, and nut 
extlneti which still present indications 
ot subterranean heat. Jn tbe Azores 
there are nu less llinii lorty-two ac- 
tive or dormant volcanoes ; uimo^t all 
the islands in the Atlantic, and many 
ill tlie I'acitlc ocean and the Indian 
Seas arc volcanic. A range of active 
and dormant voleanoes e.xteiids tioni 
the soutliern extreuiity of America to 
the arctic circle. Numerous volca- 
noes exist in Iceland; and the hot 
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milphiiroiis o\lialrttioTi» from craters 
III \ ill ions piii'ts lit Italy prove tliat 
tIuMr iiitiM’iial liies Jin* not extinguish* 

0 l. Of llie volcanoes in iiui-thcni 

A'-iiii or the intenoi ol Afiica, we 
have little iiiioi luation, .iiui the volca- 
nnos ijiveie.l hy the sea cannot he es- 
t.iiixlctl ; hiil tiom the aliuve st.ile- 
iii oit we rue aiitfionzeil in helieviiig 
tli.iL VDli-anic hies aie more exten- 
SI el\ n[iei .itive on the sill lace of the 
globe than iii.iiiy geologists arc «lis- 
po^e'l to .I'lmit. 'I’lieii souree is defp 
iiii'lei the siirt.iee ol the caith, ainl 
ni'iiiv rir-Miiii-taiices iiidieate that a 
ooiiiiectioii exists between volcanoes 
at ii vast (liAt.iiice from each otliei. 
Ill '-vlieii tiie siiliinariiie \oleaiio 

niMr leelaiul suihleiilv ceased, a vol- 
cano hioke oiit'2Hi miles (lisfant, in 
the intorioi ot tlie islainl, and at the 
same hire* tin* great e trth<|iiakes took 
place ill (’alabiia. <tii the iii'rhl in 
which Lima and ('alino were <h>stroyed 
hv an eartlninaUe, four new volcanoes 
bioke out III the Amies, Other In- 
stanees of the apparent connection ol 
eaiHiqiiakes with distant volcanoes 
have lieen hetore stated. Wore the 
source of voleanic lire- near the sur- 
lace, the eonnti v in tlieir vicinitv would 
sink down ; and it m impossible to 
corieeive how the same Mtleuno eoiild 
continue its eruptions incessantly lot 
more than 21)00 veais, whieh is the 
ease with Stronilndi, sit'iutcd in the 
Lipan islands, rngmenls of locks, 
such as lime .iiiil gvpsiiuu aic thrown 
out ot voicaiMiCh unchanged bv nre, 
wliieli i-roie!. that the source of heat 
was deep below the raii'ic of tliese 
rocks ; they have been merely ilriwii 
up bv llie snbtc'ii inoan explo-ioii, 
Wliii li loiced a inissiige through tliem 
From the v.iiious pliieiiomeiia whicii 
volcanoes pres-ent, w‘* may with pro- 
bability inter th:it the internal part 
of oui planet is in .an igneous state. 
hoAieser difhenh it may be to explain 
ip what manriei tins heat is generated 
and coiitincd. In every depaituieut 

01 nature, mir inrijincs are terini- 
natetl by idtlmate facts, bevond which 
further research becomes vain. The 
constant generation and omission of 
light Iroin the surfarc of the siiii is 
more inexplicable and Burpiising 
than the constant genei.atioii of heat 
in the centre of the planets ; hut we 
cannot refuse our assent to the fact* 
tliough it is far beyond the power of 


the human miml to conceive by what 
means the particles of light are pro- 
pelled through biiace with such asto- 
nishing velocity. Wc are too apt to 
measure natural operations by tlicir 
coincidence witli the received system 
of pliilosophy, and to make our o^'u 
ignorance the simidard of tiuth. 
Had all the volcanoes in the uorld 
been dormant lor the l.ist 2000 years, 
and weie we only nrijiiamted wilJi 
their^ exist iMice by the wnrini'S of 
ancient limturians, we shouhl dis- 
credit till* l.ict, and |tii»\i‘ Its iinpo-si- 
bilitv l>y an appeal to csrahlishcil 
chcmictil pi iiiciplci!> : wc should lut- 
tlier acciniipaMv the [iroid with a 
]ntlietic lamentation ovei the credu- 
lilv ot loimerlimes. — The descent ot 
sfiftics fioni the atniosplicre w.is 
denied during a longei period, tj^oiigli 
the laet is now estaldished hc\oii(I 
ail doubt ' tin s should teach im lo.hc 
less voiifidcnt in onr own knowledge, 
tor thcie are stdl icniiiiiiiiig *' inoie 
things in heaven and eaith than are 
dreamed ol in oiii *philosopIi\.’' — 
Admitting the oxist(‘iice ol ceiituil lire 
in the earlli, it U nut dilhciilt to cmi- 
eeive thattheie may be determinate 
causes by wliicit its intensity is in- 
cie.ased nr diminished at certain 
periods. We know little ies|eclii)g 
the opcialion ot electric or voltaic 
energy ill Hie lahoiatory of nature; 
but fioio the existence ol elect vie 
light at the poles we may infer that 
electric cm rents are passing through 
the ducts which .11 e loiind in the 
ciatcis of volcanoes. — Sulphureous 
and sulphiiiic acids are lormed Iy\’ 
thi: combustion ol sulphur during 
eriiptio'is : these act upon lavas and 
rocks, and pioiiiice ditrcieiit combina- 
tions, of winch the most impovtant 
are alum, sulphate of magnesia, gyp- 
sum, and gieeii coppd.a.s. Hydiogen 
and sulphuretted hydrogen are emit- 
ted fro'ii volcanoes In va-t quantities. 
Whether phosphorus he a prmluct of 
volcanoes* is unknown : its extreme 
iijQaramability prevents it from being 
discovered in a concrete lorm; but 
the dense white clouds, re.setiib1ing 
bales of cotton, which sonietnuea 
cover Vesuvius, roseinblc the fumes 
produced hy the comliustion ol iihos- 
phoius. Among the products of vol- 
canoes we find only three substances 
which are combustible in the atmns- 
pherei sulphur, hydrogen, uad a small 



CHEMISTllY. 


pnrtitin of carbon; but it haa been 
conjectured by t\t H. J)avy that the 
earths and alkaliev. which ioriri laras. 
CM'it in the centre of tlic globe in a 
mctaltii; state, and taVc tire by the 
aej-c«*s of \%ater. Thi'* proi'erty of 
the iic\vly-di*«eovmed )ni'lals, to in- 
tlame in<(tantly on the acressof watei, 
by which they are cnnveilod into 
earths or alkalies, offers an easy ex- 
planation of the oiigin of volcanic 
lire**, could we sup|)Ose that* sub- 
stancoM so extremely injlaniniuhle and 
oxydahle ha\e reinained for a:;es in a 
nielullie Htute. Tlieie niav, huivexcr, 
be proresses in the vast lahoratuiy of 
llie clnlie that coiistautly separate the 
e.iith'i Iviiin oxygen, and prepare 
them lor thesnppoit »»f volcanic lues, 
by which they are thrown upon the 
S(nl^c 4 t, and a connection is estah- 
li>iliod between the internal and ex- 
ternal parts of the planet. The 
foice with which all vulcanic pi»- 
ducts are thrown is aatnuiihinir. In 
the year 17d9i a siunb twelve feet 
high and foiJh in circumference, w'as 
tlirown to the distance of a quarter of 
n mile fioin tim ciatec; and in the 
}ear 1771) sir William fiamlUon ob- 
seived stones of an onorroous sise, 
which eini loved eleven seconds in 
fulling. This Indicates an elevation 
of near two thousand feet. The erup- 
tion id xolcanoes ix frequently aque- 
ous ; the vxatci, which Is con- 
tilled, and favours the decumposi- 
tinii of the pyrites, is soiiictiines 
stiongly throw’n out. Sea salt is 
found among the ejected matter, and 
likewise sal ammonisc. In the year 
I*!.'!!), a turreiilol boiling water mixed 
with lava destroyed Purtiri and Torre 
del lii'cco. Sir W. Ilamiltoii saw 
boiling water ejected. The springs 
of Jmiling watiM* iu Iceland, and all 
the hot springs which abound at tlio 
suifacc of the globe, owe their boat 
only to tlie dceonipusition of pyrites. 
Some eruptions are ot a muddy siib- 
slaiire ; and these form the tufa and 
the puzzolaiio. The eruption which 
buried Herculaneum is of this kind.| 
Sir W. Hamiltnii found an antique 
bead, the impression of which wa«i 
well enough preaerved to answer the 
purpose of a mould. Herculaneum at 
the least depth is seventy feet tinder 
'.he surface of the ground, and in 
-nany places one hundred and twenty. 
The puztolano is of various colours, 
5S8 


It is usually reddish, aomotlmes gi'cV, 
white, ui green. It fiequently con- 
sists of pumlce-stouc in powder, hut 
siimetiincs it is formed of oxided clay. 
One htiudied parts of red ptt'/7iilau'o 
afforded llcrgniaiui, sile.x fi.'i, alumiua 
20, bine f», iron 2n. When tlic lava is 
once ihiowii out of the cralei, it rolls 
in large rivers down the side of the 
mountain to a eeitaiii distance, which 
forum the currents of lava, the volca- 
nic causeways, iVc. '1 ‘Up sniiace ot 
the lava cools, and bums a solid cryst, 
under which the liquid lava ilows. 
After the eruption this crust some- 
times lomains. and fuims hollow gal- 
leries, which Messrs. Hamiltoii and 
Ferbcr have visited ; it is in these hol- 
low pKxces that the sal ammoniac, the 
muiiale of soda, and other Mihstanccs 
suldiine, A lava maybe turned out 
of its cuui.se by opposing hanks or 
dvVes against it ; this was done in 
16d!), to save Catania ; and SirWil- 
liani Hamilton proposed it to the king 
of Naples to preserve I'ortici. Thu 
currents of lava sometimes remain se* 
vcral years in cooling. Sir William 
Hamilton observed, in 1700, that the 
lava which flowed in I7S6 was still 
smoking in some places. Lava i.-i 
sometimes swelled up and porous 
The lightest is called pumlc.e-stoue 
The tuhstances thrown out hy videa 
noes are not altered by lire. They 
eject native •>uhstaiices,sucb asqiiai-tz, 
cr\«taU of amethyst, agate, gypsum, 
amianthus, felspar, mica, shells, 
.'chorl, &c. The fire of volcanoes is 
seldom stiong enough to vitrliythe 
matters It throws out. We know on 
ly of the yellowibh capillary and ilex- 
iidc glass throw'll out by the volcanoes 
of the island of Hoiirbun, on the litli 
of May, ]7t>d, (M. Comnievson , and 
the lapsis gallinaceus ejected by llec- 
1a. Afr. Kgolfi'igouson, who is em- 
ployed hy the observatory at Copen- 
hagen, lias settled in Iceland, xvhcie 
he used a mirror of a telescope, which 
he had made out of the black agate 
of Iccband. The slow operation of 
time decomposes lavas, and their re- 
mains are very projior Jor icgctatlou. 
The feitilc island of Sicily has been 
evcrj’where volcaiilzcd. Cliaptal ob- 
served several ancient volcanoes at 
present cultivated ; and the Tuic which 
separates tlie other eartli from t^ie 
volcanie eaith, const.tutcs the limit of 
icgetation. The giouiul over the ruins 
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t)f PompoiA Is hiffitly cultivated. Sir S. Lara is likc^^lso siiscoptIMe of 
William Itaniiltun considers subtrrra- viti iticatioii ; mid in this statu it may 
11 C. 1 II fires as the great vuhtcle used be Idowii into Dpaqiiu bottles of tlie 
by nature to extract \irgtu euith out greatest lighliie«>. which Ohaptal s.ayK 
of the bowel.* ol tin* glolie. and lepair he has done at Urepiaii ami at AIum. 
the exlinu*<te(l *111 Ian*. The deGoin- Thevei> hard l.i\a, mixed in eijiial 
position or lava is vei v slow. Strata parts with wood -a«hes and soda, |ii«»- 
of vegctalde eaith, ami puic la\a, are duced* he sa>s, an excellent gieeii 
ooca«.ioii:illy found applied one ovei glas«. The boUle< nude ul it weie 
the iitlier;' which denote erupthnis only half the weight of coinnion 
made at distances of time very renwde bottles, ami inueh stroiigci. as was 
fmni eaih other, since in Some in- proved bv ('haptai's eNpei'iinents. and 
stanees It a|ipeni's to have retpiired thosewliichM.JolydePleiiryorder- 
m .Illy two limn -and real* bcfoie la- ed to be made under his admiiustia- 
va UMS fit to receive the plough. In tion. 

this re&peci, Imwover. lavas didei >‘1. Pumice-stone likewise lias its 
Aeiy wiifely, so tli.it onr reasoning uses; it is more especially used to 
irom them iiiiiht at he>t be veiy vueiie. polish most hodies which arc '•nine 
All argiiiiiciit has been drawn from uhat hard. It is employed in the 
this plunioijTienoii to ]•! ore the antiqin- mass or in powder, according to the 
ty of the globe : hut the silence of the intended purpose. Soinutiinus, aftei 
most ancient autlmrs eoncerniiig the levigatioii, it is mixed with w^er to 
vidcaiioes of the kingdoiii of Kranec, render it softer. 

of which we find .such frequent traces, Jtesides the convulsions of nature 
indicates that these volcanoes have displayed in volcaiiut*s already noticed* 
been extinguished tioin tune iinmeino- other opeiations aic carried oil below 
lial,— a ciicumslance svhich cariies the fathomless depths the sea* the 
their existence to avciy distant pe- nature of which can only be conjee 
liod. lieside this, sexeral thousand tured by the cfTccts produced. Nor 
} ears of connected observations have is it more astonishing that iiiAam* 
not afforded any remark aide change malde substances should he found bC' 
ill Vc*u\ius or /Ktna ; iicvcitlielosii, neat h the bottom ol the sea, than at 
these enonnoiis mountains are all >o|. similar depths on land, and that there 
ennized* and eonsequently iormed of also the impetuous force of iire should 
strata applied one upon the other, cause the imprisoned air and ela>tic 
The prodigy becomes much more ga.^cs to expainl : and, by iU niiglity 
striking, w lieu we observe that alt Che furi'e, should diive the earth at the 
^uiToiiiidiiig country, to very great bottoia of the sea above its surface, 
dl'itance*!, lias hccii thrown out ol the These marine volcanoes are pel haps 
Inmelsrf the earth. Tlie height of luoic fiequciit, though thev do not so 
Vesiiiiiis above the level of lhc%ea is often roni^ within tbf reach ut human 
3‘iiiD feet; its ciiviiiiireieiice 34,44.'. observation, than those on land ; and 
The lieiKlitorrKliia !:• IO,UbO feet.and sfiipendous must be the operations 
its circuinlereiice l*iO.UOO. The v.i- eai iied on, when matter is thiovvii up 
rloiis volcanic plod ucts arc applicable loan extent which the ingenuity of 
to several uses. man dues not enable him to reaMi by 

1. The piizzolaiio is of admirable fathoming. Maii> iiist.iiices liavo oc- 
U>iC for Imilding in the vv.xter ; when cuiicd, as well in ancient as in mo 
mixed with liiiie it speedily Axes itself, deni times, of islands having been 
and w’atcr does not soften it, for it formed in the midst of the sea ; and 
becomes coiitiniiully harder and hard- their «uddeii appeal ance has con 
er. I'haptal has proved that oxided staiitlv been preceded bv violent agi 
ochres afford the same advantage for tations of toe surroumiiiig waters, 
tills purpose ; they are made into balls accomi'aiiied by dreadful noises, and 
and baked in a poltei-*s furnace in in sonic instances by fiery eruptions 
the u.vual manner. Tlie experiments from the newly-funned isles* which 
made at Settc by the cunnnissary of arc composed of various subitancog, 
the province, prove, tli&.t they may be frequently intermixed witli a coiisi- 
substituted with the grcatc.st advan* derable quantity of volcanic lava. 
Cage, instead of the puzzolano of Such isluiuls remain for ages iiarren, 
Jtaly. but in a long course of lime become 

&S9 
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abundantly fruitful. It 1st a matter of ment of the Christian era ; the sieeontt 
ruiiouo iiupiiiy, whether spriiiga are in the litst eentiiry; the tliird in the 
fttund on tiuch newly created apotn, eifrhth ; and the fourth iii IS/’b To 
wlien tlie coiiviilstione which gave proceed t<» a phcnonicnon of a similar 
tlieiii Idrth have siihsidcd : hut on iiatnce, belonging to the saiiie cluster 
tliin point it would seem that we are itf islands, which being of a more 
not posscHRcil of any cci lain uiforin- recent datt*, we are enalded to enter 
atioii. as it does not appear that they Into all its particulars. They arc 
have been visited hy any natuiatt»t such as cannot fail to intciest and 
With theexpicss view of nM-ording snrpris.-. On the ‘22d ol May, 17tt7, a 
their properties. Among the wnteis severe e an iupiake was felt at Stan< 
of anti(|uity who have tranayjitted ohio, an island of the Archipelago ; 
accounts oF islands which have thus and on the ciisniiig morning, a par v 
9taitcl ii]i to the view ol the asto- of seamen, discovering not far oif 
nished speetator. Seneca iisscits, that what they believed to he a wreck, 
in his time, the i<tliiiid ol Tiicrasen, in rapidly rowed towanU it ; hut hiiding 
the Kgeaii sea, was seen to lice in locks and e.iith instead of the re- 
this iii.iiinci', liy .seveiul iriariners who mains of a sin p. Ii.-mtened hack, and 
Were saHing near the point of its spiead the news of what they had 
Bseeiit. Plinv’s velatioii is still more seen in Santoiini, another ot these 
evIraovdiiiAiy'; tor he t-ays, that In islands. However great the appre- 
thc ‘.’leditcnaiican, tbiitccn islands iieiisions ot the inhaliitants were at 
einciged .it once Iroiii the ‘^eu, the the lisst '*ight, their surprise soon 
raiise of wliieh he asnthes rather to abated, and in a lew da>s, occing no 
the refiling of the watfis, than to appeal anee of lii"e or smoke, some of 
anv snhtei rancons opeialion of im« them ventured to land on the new 
lute ; tint he 'speaks at the same time island. Theii curiosity led them from 
of the island of lliera, in the vieinitv rock to rock.w’here tiiey found a kind 
«t Tlievsisea, as having been torm^d ol white stone, which yieldx'd to the 
h\ Mifitei'ianeons explosions. and oiin> knife like biead, and nearly lesein- 
inerates soreial otIicMs said to have hied that siilist.'ince in colon i and enn- 
beeii derived from a similar origin , sistence. I'hcy also loiind many 
on Olio (it w'lin-h, lie i-as-, a giont o\sters htieking to the rocks; but 
atiniiilani'e of (ishes weie found, of while they w’ere employed in eollect- 
whieli, hoivcvei, all wlio ate peri'-luMi iiig them, the island inoved and shook 
noun after. It is to the (ireeian Ar* ninler their feet, on which Uiey laii 
ehi|ielngo and the A/orcs that w'c are with pieeipitalioii to tlieir boats, 
to look for tlie giandest and most Amid these motions and tremblings 
surpiodng instances of tins plieiionie- the island ineieased, not only in 
non. We will select an example height, but in leiigtii and biea'dth : 
from each of these gnuipes of islands, stdi, ooe.a-ionaily, wliile il w*ns rained 
hegmiiiiig witli the former. Itefoie and extended on tliO one side, it sunk 
wc eiitei, however, on the somewdint and diruhiished on the othiM. Tiie 
niiiiiite details we shall have to bring pet son to whom we are indebted for 
fonv.ard, on this very einions and iii- this narrative, observed a mek to rise 
terestiiig subjeel, it nmy not be Im- out (»t I lie sea, fmty or fifty paces 
priiper to ohsei've. that tlie island ot Imm tlie islami, whteli, liaviiig been 
Aeroterl, of great eelelinti in Hiieieiit thus visible tor foui days, sunk, and 
liistury, appears to have its sui-faee appeared no more ; several othei*s a p« 
composed of pumice>stone, encrusted peared and disa]»poarcd alternately, 
hy II Riirfuee of fertile caith ; and till at length tin v lemained fixed and 
that it is represented hy the ancients iitimoied. In tiie mean time the co- 
as having riRon. dining a violent lour of the snii'oniidmg sea was 
earthquake, from the sea. Four changed : at first it w'as of a light 
iieighiumriiig islands are descrilied green, then reddish, and aftei'wai'ds 
as having had a similar origin, not- of a pale yellow', aceompanted hy a 
withstanding the sea is in that part of noisome .stench, wiiicli spread itself 
the Aieliipelago of such a deptli as to over a part of the island of Santorini, 
be unfathomable hy any sounding- On the 16th of July smoke first ap- 
liiie. These aro.se at difterent times : peared, not Indeed on the island, but 
the first, long before the coaunenee* Issuing from a ridge of black stonei 
590 
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^bich BUddenTy ro9o ftbnut sixty paces gious helglitf In the form of a colamn. 
from it, where the (l«»pih of the sea and would probably, in the night, 
was unfathomable. Thus there were have appeared as if on Are. On llir 
two separate inlands, one called the 7th of August a ditfercnt itoine was 
White, and the other the lllaclr is- heard, resemhliiig that of large ntones 
land, from the dlffeiout appearances thrown, at very' short intervals, into 
they exhibited. This thick smoke a deep well. This noise, having lasted 
was of a whitish colour, like that of for some dayt*, was sueccofli'd hy 
a linic-kilii, and was carried by the another much louder, so nearly re- 
wind to Santorini, where it penetrated sembling thunder, .is scarcely to be 
the hoiiHcs of the inhabitants. In disfinguislied from three or tour real 
the night between the 19th and 20lh clapf, which were heard at the eiime 
of July, flames began to issue with time. On the 21st the lire and smoke 
tiic smoke, to the gieat terror of the were very considernhly diminished ; 
inhabitants irf ^«allto^i^i, especially of hut the next morning they broke out 
those occupying the castle of Scaro, with still greater liny than betore. 
who u ere distant about a mile and a The smoke was red, and very thick, 
hall only Irom the linrniiig island, the heat at the same time being so 
winch now iiurensed very fast, large intense, that all around the inland the 
locks daily springing up, whicli some- sea smoked and hulihled surprisingly 
times added to its leiiBth, and some- At night, by the means of a teiflkeope. 
times to its breadth. The smoke also sixty small openings or fiinneU, all 
iiKTcabcd, and there not being any emitting a very bright flame, were 
wind, ascended so high as to be seen discovered on the highest pait of the 
ntCaiidia, and other distant islands, island, conjointly reseinhling a large 
During the night, it resembled a co- furnace ; and on the i^her side of the 
luiiiii ot tire, fifteen, or twenty feet in great volcano thcie appealed to he as 
height ; and the sea was then covered many. Dn the morning of the 2.‘hl, the 
with a seiirf or froth, in some places island wasnuichhigliertlniiion tliepie- 
1 oddish, and in others yellowish, ceding day, and its breadth increased 
from uhieh proceeded such a stench by a chain ot rocks ivliicli had spiung 
that the inhabitants throughout the up in the night ncaily fifty feet uliuve 
whole inland of Santorini burnt per- the water. The •>ea was also again 
fumes in their houses, and made tires covered with reddish froth, ivliicli al- 
io the sticcU, to prevent infection, ways appeared when the island seemed 
Tliis^, indeed, did not last above a day to have received any considcratde nd- 
or tuo, loi a slrons gale of wind dis- ditions, and occasioned an intoliTablu 
jicrsrd the fiolli, hut drove the smoke stench, until it W’as dispersed hy the 
on tlie vineyards of ^lantorini, by wind and llie niutioii of tlie wave", 
which the grapes were, in one night. On the .'ilb of Hoptemlier, the fire 
paiclieil up and destroyed. This smoke opened another \cnt at the extiemily 
also eaiised violent head-ache, at- of the Jllatk Island, from wliieh it 
tended with retchings. On the 31st issued for several dnys. I)ui lug that 
of July the sea smoked and bubbled time little was discharged fiuiii the 
in two' dilfereiit places near the island, large furnace; hut Iruin tliis'ncw 
where the w'ater foiinrd a perfect passage the aslrmisheii oiwctatoiT be- 
civcle, and looked like oil when be- held the lire dait up three seveial 
ginning to simmer. This continued times to a vast height, resi uibilng so 
alio\c a inoiitb, during which time many prodigious ^sky-rockets ol a 
many lislies were foiind dead on the glowing lively red. The lollowiiig 
sliore ot bantoriiii. On the following night the sub-aqueous flic made a 
night a dull hollow nui«c was hearo, terrible noise, and immediately alter 
like the distant report of several can- a thousand sheaves of hre darted into 
non, wliich was instantly followed by the air, where breaking and dixpers- 
llames ut fire, ohooting up to a great ing, they fell like a sliower oi stai son 
Ticiglit in the air, w'lirre they suddenly the island, w'hich appeared in a blaze, 
disappeared. The next day the same presenting to the amazed spectator at 
hollow sound w'ns several times heard, onc<* a most dreadful and beautiful 
and succeeded l>y a blackish smoke, illumination. To these natuial flre- 
whicb, notwithstanding a fresh gale works, succeeded a kind of meteor, 
blew at the time, rose up to a prodi- which for some time liung over the 
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casllc of Scaro, and whirli, having a 
rcbomlilatice to a flaming sword, 
to incrousr the rnnsl«*riiatioii 
of tlio inhiiliitants of Santorini. On 
tlio Dtli of S«*ptriiil)cr. tlw White and 
Jtlar'k Isl.mds united ; alter which the 
M'C«>trni end of tlie island grew daily 
ill hulk. There weie now lour open- 
ing** only which einitted flames : tiiese 
issued forth with gri'ai impetuosity, 
Moiietinirs attended with a noise like 
that of a large orean-pipc, and Uime* 
times like the houling of wild beasts. 
f>n the r2th the siihterraneous noise 
was iinieii aiigiiieiited, liaviiig never 
been s*i freriiieiit or so dreadful as on 
that and the hdlowiiig day. The 
loii'sts of this siihterianeoiis thtinder, 
like a general dis*'harge of the artil- 
leiy «»f an aiiny. were repeated ten or 
twehy; times within t weiit> -f*iur hours, 
aivl I in mediately after each clap, the 
large tiirnat*e tliretv up huge red-hot 
stones, which fell into the sea at a 
great distance. These claps were 
always billowed liy a thick smoke, 
which sptead tdouds of ashes over the 
sea and the noiglilmiiring islands. 
Du the iHtU of .Septemher ati earth* 
quake wms felt at ^ianto^ini. It did 
hnt htllc damage, althougli it eoiisl* 
derahly enlarged the horning island, 
and ill aereiat plan's gave vent to the 
tire and smoke. Tin* elaps were also 
mote teirihle than ever; and in the 
iiiiiUt of a thick smoke, wliich ap- 
peared like a mountain, large pieces 
of rock, which alterwanls fell on llic 
Island, or into the sea, wore thrown 
up with as much noise and force as 
halls from the mouth of a cannon. 
One of tlie small nciglibouring islands 
was covereil with these flery .stones, 
which being thinly crusted over with 
Hiilplitirj gave a liriglit light, and con- 
tinued burning until that was con- 
sumed. On the 21st, a dreadful clap 
of subterraneous thunder was fol- 
lowed by very powerful lightnings, 
and nt tne same instant the new Is- 
land was so violently shaken, that 
part of the great fuinace fell down, 
and liugc burning rocks were thrown 
to the distance of two miles and up- 
vv'ards. This seemed to he the last 
clToit of the volcano, and appeared to 
have exhausted the comhustihle mat- 
ter, as all was quiet for several days 
after : hut on the 25th, the Arc broke 
out again with still greater fury, and 
among the claps, one was so terrible. 


that the churches of Santdrini were 
soon fllled with crowds of people, ex- 
pertiiig every moment to bo their 
last ; and the castle and town of 
Scaro suffered such a shock, that the 
doors and windows of tho lioiisos flew 
open. The volcano continued to rage 
during the remaining part of tho 
year ; and in tho month of January, 
1/08, the large turiiace, without one 
day's intermission, threw out stones 
and flames, at least once or twice, 
but generally hve nr six times a day. 
On the loti) of Pel>ruarv,in themorii. 
iiig, a pretty strong eartiiqiiakc was 
felt at Santorini, which the inha- 
bitants considered as a prelude to 
greater eoromotioiis in the burning 
island : noi were they deceived, foi 
soon alter the lire and smoke issued 
in prodigious quantities. Tlic thun 
der-like claps were redoubled, and all 
was horror and confusion : rocks or 
an amazing size were raised itp to a 
great height above the water; and 
the sea raged and Imiled to such a 
degree as to occasion great conster- 
nation. Tho subterraneous bellow- 
mgs W'ore heard without intermission, 
and sometimes in less than a quarter 
of an hour, there vveie six or seven 
eruptions Jrom the large furnace. 
The noi.se of the repeated claps, the 
quantity «>f huge stones which flew 
al)out on eveiy side, the houses at 
Maiitorini tottering to their '^very 
foundations, and the flic, winch now 
appealed iii open day, surpassed all 
tliat had hitherto happened, and 
formed a scene terrific ami astonish- 
ing beyond description. The 15lh of 
.kpiil WHS rendered memorable hv the 
number and violence of the bellow- 
ings and eruptions, by one of which, 
nearly a bundled stones were thrown 
at the same instant into Hie air, and 
fell again into the sea at about two 
miles distant. From that day, until 
the 22nd of May, which may he cun- 
sidcred as the Hnniversary of the birth 
ot the new island, tlilnga continued 
much ill the same state, but after- 
wards the fire and smoke subsided by 
degrees, and the subterraneous thun- 
ders became less terrible. On tho 
15th of July, 170!), the bishop of San- 
torini, accompaiiien by several friars, 
hired a boat, to tako a near view of 
the island. They made directly to- 
wards it, on that side where the sea 
did not bubblCj but where it smoked 
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very Tnucli. Beinjf within the ranjre 
nl thid vapour, ttipy felt a olo^e siiffo- 
eating heat, and found tlic w.iicr very 
liot ; on wiiieh they directed Iheii 
Gourde towards a pait of the island 
at the tarthcHt distance lioin the 
laigt* liiinaee. The liu*s, whti:}i still 
eonlinued to hum, and tlie boiling of 
tin* "'ea, obIige<l iheiii to make a great 
niciiit, notwithstanding which, they 
felt the air about them very hot 
and sultry. Having encuoipasse I 
the island, and surveyed it carol nil v 
fioiii an adiaccnt one, they judged it 
to be two hundred feet above the xea, 
about a mile broad, and A\c miles in 
nrcnnifereiiee ; but not being thu* 
louglily satisfied, they resolved to 
in.ike an attempt at landing, and ac- 
coidingly rowed towards tliat part of 
the isliiiid where tlicv pci ccived nei- 
ther tire nor smoke. When, however, 
they had proceeded to within the dis- 
tance of a hnndied yards, the great 
fiiinace discharged itself with its 
usual fury, and the ind blew upon 
them so dense a smoke, and so heavy 
a shower of ashes, that they were ob- 
liged to abandon their design. Having 
retired somewhat further, they let 
down their sounding lead, w’itli a line 
ninety-live fathoms in leiigfli, but it 
was too slioit to reach tho bottom. 
On tlioir ictuiii to Santorini, they oh- 
served that the heat ol the w'ater had 
melted the gieater pait of the pitch 
employed in c, miking their boat, 
w'liieh had now hecoiiie veiy b'aL>. 
]*'roin that time until the U'dli ol 
August, the lire, smoke, and noises 
continued, but not in so gicat a de- 
gree ; aini it appears lh:il for *te\cral 
cars after the islairl still inerea.'iv i, 
ut that the fire ami subteriancous 
iiui^PN were mueh abated. 'I'he most 
recent account we have been enabled 
to collect, IS tliiit of a late traveller, 
who, ill JfSlI, passed tins island at 
some dist.i.ice. It appeared to Inni 
like a stiipeiuloiis mass ol rock, but 
was not iiili.ibiled or oiilti\ated. It 
had then long ecased to burn. Wc 
have slated that similar eiiiptioiiH of 
islands have occurred in the groiipc of 
the Aaorcs. Thus, in December, 1/^, 
a violent earthquake Avas felt on the 
island of Tcrccra. On the following 
inoriiiiig a new island, which had 
sprung up in the night, made its ap- 
pearance, and ejected a huge column 
ot smoke. TUe pilot of a shipi who 


attciii]ited to approach it, soilfidcd on 
one of these iicwly-lormc I ithiiid.’', 
with a line ul sixty latlioins, but could 
not liiid a bolloiii. On the oppo'>il.c 
side. Hu* sea avus deeply ti igcd witli 
Tiarious coloiii». AA'hit:\ blue, und 
green, and was voiy sliallmv. This 
island was liiigei on its ln‘>lappiMi- 
ance than at sonic distance nl time 
afterwards ; it at liuigth sunk be- 
neath the level of thu sea, and is now 
no longer visilde. ‘ VViiat c.mi be 
mow surprising.'' ubscivcsllie author 
ot th'* preceding arcoiiiit, “ tiiaii to 
sec liic, not only force its way out of 
the boAVcIs of the eaith, but likcw.^e 
make lor itself a pas-age lliioiigli the 
water- ot tlio-ea! What can he iiioii* 
cxtiaordiii.iry, or lorcigii to oiii coio- 
inon iintiniiH ol tilings, than to nbhcive 
the bottom of the sea rise up iii'n a 
mountain ahove its sin face, and be- 
come so linn an island as to able 
to lesist tlie violence ol the gi cutest 
stoiiiAs! 1 know that !i(il>tciiaii»oii3 
lire-, when pent up in a nanow pas- 
sage, aie able to elcv.ale a mass of 
eaith as laige as an ialtiiid ; but that 
this sliould be done iii so regular nnd 
prcciau a iiianner, that the water of 
tlie sea vhonM not be abl • to pene- 
tiate and extinguish those lues ; and 
that, after they should liare ex- 
hausted thcimodves, the inassol eaith 
should not lall flown, or sink again 
Avith Its own weight, hut si ill remain 
in a ninniier su^|n‘lldcll o\er the great 
aich belov\ — this -cems to me more 
surprising than any of the lads Avliidi 
have been vrlatcl id' .Mount Kina, 
VeuuA'iiis, Ol any otiicr volcano." Jri 
the ill si pail oi the Ti •iiisactiims of 
the Jl'iyal Society foi tbe year 181 a, 
captain Tillaid, Ilf the Hiitisli ii.iAy, 
lias piiblish"d Ins very interesting 
iiarialiAe ot a isiiinlar pheiiopieiioii. 
winch occuiied in 1lii‘ same sea near 
tlii‘ Axoictf. NV'e give this iiaiiative 
ill his own Avoid*-. 

Approaching the island of 8t. lUi- 
chael’s. on .Suod.iy the lUlh of June, 
l8ll, ill liis majesty’s shiop Sabiiiia, 
under iny cuimnanil, avo occasionally 
ohserA'cd, rising in the horizon, tAvo or 
three columns of smoke, such as 
would liaAC been occasionod by an 
action betAvecii two ships, to wliich 
cause wc uiiivei sally attiibuted its 
origin. Tins opinion Avas, however, 
ill a very short tune changed, from 
the smoke inci casing and aacL‘ii4iog 



riTKMISTIlY 


In much larger bodies than could pos- 
sibly Lave been produced by ^uch an 
event; and, having heard an aorunnt, 
prior to our sailing Irom Lisbon, that 
in the preceding January or J'ehruary 
a TolCtiiio had hurst oiit within the 
am near St. Michners, we immedi- 
ately coneluded that the smoke vri* 
saw proceeded fi uin that cause, and. 
on oiir aiirlioriiig the next niornini; in 
the road of Poiita del lfai]a,wc found 
this conjecture correet as to the eaune, 
but nut as to the time ; tlie eruttion 
of January having tutallv snhsided, 
and the present one having iiiily burst 
forth two days prioi to our approHcb, 
and about three miles di«tniit from 
the one hefore alluded to. — Desirous 
of eMimifiiiig as minutely ns possible 
a contention so extraordinal y bet\eeen 
two such powerful elements, I set off 
from V^e city ol Ponta del Dad a on 
tlie innniing of the Utli. in eompaiiy 
with IMr. Read, the C'onsul-general ot 
the. Aroros, and two other gentlenieii. 
Alter riding about twenty miles across 
the north-west end of the island ol 
fit. liliehael's, came to the edge of a 
eliff, whence the \o1eano hurst sud- 
denly ifpon oui view in the most 
tenific and autnl grandeur. It w*as 
only a short mile Irom the base of the 
cliff, nhieh was nearly perpendicular, 
and lonued the niaigin of the sea,—- 
tl.is rli.T being (as nearly as I could 
judge) tioiii three to lour hundred 
feet high. To «ive voii an ndequaCe 
idea ol the scene hy description, is 
lar heyond niy powers • but, lor your 
siitisfaetiori, I shall attempt it. Ima- 
gine nil iniiiicii-e body of smoke rising 
troin the sea, the surface of which 
was inaiked by the silvery rippling of 
the waves, occasioned bv the light 
and steady breezes incidental to those 
elimatos in siiinnier. In a quiescent 
state, it had the a]ipcaronce ot a cir- 
cular cloud rev l^ing oil the water 
like an horizontal wheel, in various 
and irregular involutions, expanding 
itself gradually on the lec side, when 
suddenly u column of tlie blackest 
cl uder*,' ashes, and stones would shoot 
nil ill the form of a spire, at an angle 
of from ten to twenty degrees from 
a perpendicular line, the angle of 
inclijiation tieing universally to wind- 
ward ; this was rapidly succeeded by 
a second, third, and fourth shower, 
each acquiring greater velocity, and 
overtopping the other, till they had 


attained an altitude as mtieh nhovo 
the level of our eye, as the sea n 'is 
beloiv it. As tlio impetus with wliii-li 
the columns were severally propelled 
diminished, and tlirir ascending mo- 
tion had nearly ceased, they broke 
into various branches resembling a 
gronpeof pines! these again Ibrniliig 
themselves into Ic* toons of white 
feathri y smoke, in tlie most fanciful 
manner Imiigliiable, intrnrixrd with 
the Huest panicles of falling ashes, 
whirh at one time assumed the ap- 
pearance of innumerable phiiues of 
black and white ostrich feathers sur- 
nioiinting each other; at another, 
that of the light w avy branches of a 
weeping wdllow. During these burst", 
the most vivid Hashes of lightuing 
eontinually issued from the densest 
part of the volcano ; and the cloud 
ot smoke, now asceiuling to an alti- 
tude much above the highest point to 
which the a^lle8 were projected, rolled 
ott in Inige masses of Heecy clouds, 
gradually expanding themselves be- 
lore the wind in a direction neaily 
horizontal, and drawing up to them 
a quantity of water-spoiits, which 
formed a most beautiful and striking 
addition to the ueneial appearance 
of the scpiif. That part of the sea 
where the volcano wu* situated, was 
upwards of thiity fathoms deep, and 
at the time of our viewing it the 
volcano was only tour days old. Sooii 
after our arrival on the cliff, a pea- 
sant observed be could discern a 
jieak above the water: we looked, 
hut could not see it : however, In less 
than half an hour, it was plainly 
visible, and before we quitted the 
place (which was about three hours 
from the time of our arrival) a com- 
plete crater was foimed above the 
w'ater, not lens tbuii twenty feet high 
on the side where the gi-eatest quan- 
tity of ashes fell ; the diameter of 
the crater being apparently about 
four or live hundred feet. The gieat 
eruptions were generally attended 
with a noise like the continued firing 
of eaniion and mnsqiietry intermixed, 
as also with slight shocks of earth- 
quakes ; several of which hav ing 
been fell by niy companions, but none 
by myself, i had become half sceptical, 
and tbottght their opinion arose merely 
from the force [of imagination, bu^ 
while we were silling within five or 
six yards of the edge of the cliff, par*' 
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takirijT of a slirht repast which had stance determined me to londj and 
been brought with us, and were all explore it more narrowly. I left the 
busily ongaged, one of the most mag- ship in one of the bnnts. accompanied 
iiihcent bursts took place which we by some of the oAicers. wo ap- 
had yet witnessed, accompanied by a proached, we perceived that it was still 
very sevcic shock ol an earthquake, smoking in many part«, ai>>l, upon oiir 
The instantaneous and iiuolniitary reaching the island, found the surf on 
innvciiient of each was to spring upon the beaeh very higli. Jlnwiiig round 
his feet ; and I said, “ This admits of to the lee side, w'ltli some little diffl- 
no doubt." The words liad scarcely eulty, by the aid of an oar, as a pole, 
passed iny lips, before we observed a 1 jumped on shore, and was followed 
large poitioii of the face of the cUff. by the other ofttcers. We found a 
about lifty yards ou our left, failing, narAw beach of black ashes, from 
which it dia with a violent crash. So which the side of the island rose In 
soon as nur lirst consternation had a general too steep to admit of our 
little suhs.dcd, we removed about ten ascending; and where we could have 
or a dozen yards further from the clambered up. the mass of matter 
edge of the clilT, and tinished our was much too hot to allow our pro- 
dinner. On the succeeding day, June cecding more than a few yards in the 
Ifith, having tlie ('oukuL and some aseent. The declivity below the aur- 
othcr fiiciids on board, I weighed, face of the sea was equally steep, 
and piocecdcd with the ship towards h aving seven fathoms water at lAarcely 
the volcano, with the intention of the boat’s length from the shore, and 
witnessing a niglit view ; hut in this at the distance of twenty or thirty 
expectation wo wore greatly disap- vards we sounded twenty-Ave fathoms, 
pointed, irom the wind freshening, Worn walking round it in about 
and the weather becoming thick and twelve minutes, I «ho^d judge that it 
hazy, ami a1«o from the lolcano itself was something less than a mile in 
being cloaily more quiescent than it circumference; but the most extranr- 
w'as the preceding day. It seldom dinary part was the crater, the mouth 
emitted any lightning, but occasion- of wliicli, on the side facing St. Mi- 
ally as imicli flame as may he seen to chaors, was nearly level with the sea. 
issue fiom the top of a glass-house It was flUed with water, at that timo 
or foundry ciiiiiiney. On passing di- lioiling, and w'as emptying itself into 
rectly iirulcr tlic great cloud of smoke, the sea by a small strciim about six 
about three or four miles distant from yards over, and by which I should 
the volcano, the decks ot the ship suppose it was cniitinually filled again 
vcrc covpied with tine black asbes, at high water. This stream, close to 
which tell iiiterniixcd with riinall lain, the edge of the sea, was so liot, a 
Ws returned the next inoiiiing, and only to admit the Anaer to be dipped 
late on the eviMiing of the same day 1 sndfleiily in, and taken out again 
took iny leave of St. Michael’s, to iroinediatply. It appeared evideiitf 
complete iny cruize. On opening the by the formation of this part of tho 
volcano clear of the north-west part ixlaiid, that the sea had, dining the 
of the island, after dark on the I<ith, eruptions, broken into the crater in 
vfC witnessed one or tuo eruptions two places, as the east side dT the 
that, had the ship been near enough, .^raall stream was bounded by a*pic- 
would have been iiwlully grand. It cipice ; a cliff betwoen twentv and 
appeared one continned blaze of light- thirty feet high, forming a peninsula 
ziiiig ; Imt its distance tioin the ship, ot about the same dimension in width, 
upwards of twenty miles, prevented and from fifty to sixty feet long, con- 
cur bceing it willi effect. Returning neeted with the other part of the 
again towards St. Michael’s, on the island by a narrow ridge of cinders 
4th of July, 1 was obliged, by the and lava, as an isthmus, of from forty 
state of the wind, to pass with the to fifty leet in length, from which the 
aliip very close to the inland, which crater rose in the foi m of an amphi 
was now completely formed by the theatre. This cliff, at two or three 
volcano, being nearly the height of miles distance from the thiand, had 
Matlock High Tor, about eiglily yards the appearance of a work of art re- 
above the sea. At this time it was sembling a small fort or block-house , 
perfectly trannuil ; which circum- The lop of this we were dptermined, 
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If possiulp. to Attain ; I)Ut tin* difR- 
rulty wp had to encounter In duiiiir m 
\\ aH run^iderablc ; tho only way to 
allpinpc it was up the ot the 
isthiiuis which w:i^ so steep, that the 
only inoile by which we (mild elFect 
It. was hy liMiif' the end ot an oar at 
the ha-c, with the ansistarice ot which 
ive forced ourselves up in nearly a 
backward diiectioii. llavii){( rout'licd 
the Huiiiinit of the iathniiis, we Imtnd 
another liilhcultv; for it was impos- 
sible to walk upon it, as the descent 
on the other side tvas immediate, and 
as steep as the one we had ascended ; 
but, liy tliinwiiii' our lei^s across it, 
as would be done on tlic ridge of a 
bouse, and moving miiseUes torvvaid 
!•> oiir hands, we at loiiirlh roaelied 
that part of it where it in'adually 
ividened itself, and formed the sum- 
mit oLthe eliir, which we found to 
Iiavc a perfectly flat suifacc, of the 
dimensions before stated. Judging 
this to be the most conspicuous situa- 
tion, w’c here planted the union, and 
lelt a bottle sealed up, runtahiing a 
short account ».if the (»i igin of the 
island, and of our having landed upon 
it, and naming it Sabrina fstaiid. 
M'itbin the ciatcr I louiid the com- 
Icto skeleton of a guard«t\»h, the 
ones of which, being peifcctly burnt, 
fell to picees upon attempting to take 
them up : and hy the account of the in- 
habitants on the cun')! of St. .^licliaers, 
great numbers of hsli had been de- 
stroyed during the early pait of the 
oruptiiin, as large quantities, pro- 
bably siiiTocated or poisoned, weie 
occasionally found diifted into the 
small inlets or bays. The island, 
like other volcanic produi'tions, is 
composed principally of poious sub- 
stances, generally burned to eompicte 
ciiide|;s, with ocrasional masses of a 
stone, which I should suppo.se to he a 
mixture of iron and limestone. — Sa- 
brina Island has gradually disap- 
peared since the month of October, 
1^11, Ictiviiig an extell^ive shoal. 
Smoko was discovered still issuing 
out of the sea in the month of Fe- 
bruary, 1H12. near the spot where 
this wonderful phonomeiion appeared.'* 
VULCANIC THfiORY OF THE 
EARTH. This theory, also railed 
PlutoniC) in opposition to the Neptu- 
nian Theory (which supposes all mat- 
ter to have formerly veen dissolved 
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in a fluid, and to have gradually been 
deposited in the forms In which we 
now find it.) supposes, that, formerly 
the world was in a fluid state, by the 
power of heat ; nii the abatement of 
which rocks became solid; and that 
the inequalities ot surfaei; of hills 
and mo(iiit«niis have been caused by 
the force of internal hre elevating 
them above the common level. It 
assumes that, at great depths in tho 
iniiicrai regions, an immense bent is 
constantly piosciit, and tliat this heat 
nineiates in the fusion and the conso- 
lidation of the substances deposited. 
To the action of this hc«*it, the fuiina- 
tion of all our stiata is attrihiited. 
They arc conceived to be the wrecks 
of afoiiULM’ woild, which have tieen 
more or h'ss perfectly fused by this 
agent, and by sutmeriucnt cooling 
have been coiiMdidnted. The siibter- 
raneoiis Arc licing placed at immense 
depths, the substances on which it 
operates mu^t be under a v.iHt pres- 
sure. Thi'* prevents their volatiliza- 
tion in whole or in part, and fioni 
this circumstance it explains appeal - 
aiices, in iniiieials and qualities, which 
they possess, which would otherwise 
appear inconsistent with the supposi- 
tion of their being lorined by fin*. — 
Dr. Hutton eonceixes, that in this 
giolie theie is a iMmstant system of 
decay and renovation, and that tho 
locesses b> which they are eirected 
axe an uni form rel itioii to eacli 
othei. Tlie solid matter i«« wasted hy 
the poxver*. which operate upon it. 
The ]l.lrd^^t rocks arc worn duw'ii by 
air and w-ater— caiihcs, which, how- 
ex'or slow’ly they may operate, arc 
constant in their action, and which, 
therefore, in iiuleflnite time, must he 
eijual to tiie production ot the great- 
est elTccts Fioin the ligiire of the 
surface of the e.'iilli tin* decaycil 
materials must bo cniried towaids 
the ocean, and ultimately deposited 
ill its bed. From this theory aic ex- 
plained the appearances wliicb our 
strata present in their structure and 
their pohilioii. lii regard of struetiire, 
there is a great variety; some, as 
granite, arc composed chiefly of sub- 
stances in a cryxtalli'/od state, ami 
these are supposed to have been 
completely fused; others, as sand- 
stone and chalk, arc heterogeneous in 
their texture, or imperfectly conseU<f 
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dated ; and thc^e are ituppo^cd to 
have been only in j. snltPiied stair, 
and bvlwecii tbrsr there exi«t many 
intermediate decrees. .\s to position, 
eoine are li'irizuntal, some Inclined, 
ikthers vertical, irreftnlai , and abrupt ; 
and such nppenraiioeH ninst have 
ari«en Irom the operation of that 
]JO\ver by wliicli they were ruined, 
in tlieir Hist rorrnntinn at the bottom 
of the oreiin, their arrunffemciit must 
have been linriKoiital ; but in tlieir 
elevation, by an expansive power' 
acting from beneath, tlieir enimtitiients 
iniint ha\e been broken, and e\eiy' 
vaiicty of position produced. — ^'riiis | 
theory has its most zealous pat tisaiin i 
ns well as the Neptunian tlieoi), and | 
its leading rhanipion was the late 
J)r. lluttun. II it he admitted that 
fusion by fire, and snlutioii in svater, 
are the only svays by which the fluidity 
of the matter ot which the rocks and 
strata could have been formed by 
rr.y.stal1ization, the supporter of the 
linttoiiian theoiy w'ill be entitled to 
assume, like the Wcnioriaii, that, if 
lie ran show insurmoiiiitabic objec- 
tions to the theory of his opponent, 
be has estaldished bis point. Hut 
the moje iiidilferent and impartial 
Will not be easily hutisfied, and finding 
It impossitde to aseiibe many pbeiio* 
iiieiion .solely to tlie action of v .iter or 
of fire, vill not decide in favour of 
either, but Mill be inclined to believe 
botli agents must have h.id tlieir 
share in the prodiieliori of lo'csent 
appearanees, and Mill not he finiried 
into the attempt of forming a s).stcni 
Mhcie as yet the iiiatenals are so 
lmi>erfert. — The cxi»>tenec of such a 
strong dcgiee of heal, as to fuse the 
masses of gianite, or other piiiiiitive 
luoiintitiiis, is asserted by the Werne- 
rians to he iuipossihle ; and, rcitaiiily, 
H is not oasv to show it to he piohahlo. 
.As M’li see it is very difiicult to luse 
by the stiongest heat M'hicli m'o euii 
produce even the iniiiuTc‘«l pai tides ; 
and Mbcncc. then, it niar he asked, 
was tliere sucli a heat an'io fuse the 
iiurnen^’e strata and ranges of mouii- 
taiiis, M'lilch, fioin tlieir connexion, it 
appeals, M'cre foinied at one time? — 
IfoM', al’-o, can snrli heat he supported 
in the eential parts of tlic earth? — 
On exploring many paits ofthoMoild, 
the Intense action of fire becomes 
rery apparent, and little doubt can 
remain of its having been the cause 


of the formation of limniucraflc m{% 
neial siibstancOH. Not only in tlic 
neighbourhood ot active solcaiioec do 
we find the marks ot tire, but e find 
similar priMliicts extending over a 
va«l fiact of country. Thus, oier a 
great pait of Ita!\ aic found volcanic 
products, and strata of Ini a ot un- 
mense extent. In roiiiitiics Mherc no 
volcanoes now exist, and Mbeie iiono 
arc rerordeil to have existed in the 
memory of mnii, tliefe are ecfiiallv 
vidMe muiki of lire. Many ot tho 
siibstaiiees supposed to ha\e hfou 
formed by fire, the Neptiiiiians ar- 
tcinptto account tor hv otliei riicans, 
as ill tlic cases of basalt, but ilie 
igneous origin of this suhstance •-eems 
to he sati^fartoi ilv made out. That 
imiiieiise siilttcrraiicous tires still 
exist is cle.ir from the niiuieroiis \ii|- 
caiioes in all ]inrts of the M'orld which 
rage Mirli huiiiullcss force, ainlMlileh 
seem, iii some cases, to have coinmu- 
nication with each other. Tlie poM-er 
of tire in elevating iuimeuse strata is 
evidenced in the formation of new 
islands, liy volcanoes fit Ute ocenii, na 
M'ell as by the elevation of the hill of 
Monte-iiovo, near Naples, m one 
night, which now occupies tlic princi- 
pal part of the site of tlie aneiciit 
Liieiiue lake. To such ijuerles it is 
not easy to give a verv satistaclory 
answer. It may, niMeitliele^s, lie 
said, tliat we arc liut \eiy impel lectly 
.acc|uainte(l m itii the nature ot heat, 
and the means by m'IiicIi it innv he 
maintaineii ; aNo', tliat tlie ellects 
prudured on hoilies siihjrcted to the 
iiniucnse picssuic wliicIi this theory 
supposes, eaiinot he eBtiuiated by 
Mliat M'c see under \eiy diifcreiit 
eireuijistaiices. This, liowewr, does 
hut ill a lery small degree o.iviate 
the ohjectioii, and it will stilk recur 
upon the mind, that, friuri tlie, vn«t 
extent of the .strata, and the extreme 
intusihility of the matter ot Mliieh 
they are eoinposeii, the heat re(|ui<>ite 
must exceed not onl> any wliicli we 
know, hut even that M'Jiieh the iina 
giiiatiou can coriceiie; and tliat for 
the produftiou of such a heat no 
adequate cause eaii be assigned. If 
a reference he made to particular 
mineinis, tliere will he oiten eieat 
difficulticH In believing them to have 
beeii tonncil by heat, and this is uiokt 
strikingly the case where there are 
organic rcinaifis of aiiiipal and vege- 
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table matter, which must have been 
jic^iroyiNl by a degree of heat suffi- 
cient to fuse such masses of rock. 

Ill sliort, although we must ac- 
knowledge ourselves convinced that 
heat has often operated to a great 


extent In particular districts, we 
eaniiot readily be satisfied that it is 
an agent by whicli. on a grand acale« 
the present aiiangeinent and con- 
stitution of the globe have been 
produce 


w. 


WAP KB. A mineral substance lic- 
tween clay and baHalt. It is sHme- 
tinics «lin|i1e ? but when it Inelines to 
basalt it contains hornblende and mi- 
ca. ('olnnr greenish-grey : opaque ; 
streak sliining { ^oft ; easily fran- 
gible ; speeltle gravity 2*55 to 2-9; 
lures like basalt ; it seldom contains 
petrifactions. 

M’AlJD. This name is given to 
plnmh 4 ,go, nr black lead. 

WAl)!) JtLAt.'K. An ore of man- 
ganese found in Iterbyshire ft is re- 
iriarkable for the propertv of taking 
lire when mixed with linseed oil. 

WAHH. The teelmienl term for 
the fermenleti*' liquor, of whatever 
kind, from which spirit is Intended to 
be distilled.-^-Scu Alcohol and Dtstil- 
iafinn. 

W'ATKIl. It is scarcely necessary 
to give any dolinifion or description of 
till'* universally known fluid. It is a 
very traiisnaicnt fluid, possessing a 
iiiodernte degiee of activity with re- 
gal d to organised sub.>itaiires, which 
renders it friendly to animal and ve- 
getable lilo, for botii which it is indeed 
indi'ipeiixaldy necessary, lienee it 
acts blit slightly on the organs of sense, 
and is tliercfore said to ha>e neither 
taste nor smell. It appears to possess 
considerable elasticity, and yields in a 
perceptible degree to the pressure of 
air in the condensing machine, as 
Canton proved, by inefosiiig it in an 
oiien giass ves'iel with a narrow neck. 
The solubility or insolubility ot bodies 
in this fluid composes a large part of 
the science of chemistry.— Sec Salt. 
Water is not only the c'nmmon mea- 
sure of specific gravities, but the 
tables of these may be usefully em- 
ployed in the admeasurement of irre- 
gular solids ; for one cubic foot is 
very nearly equal to 1000 ouiires avoir- 
dupois. The numbers of the table 
denoting the specific gravities, do 
therefore denote likewise the number 
of ounces avoirdupois In a cuble foot 


of each substance. IKntive water is 
seldom if ever found perfeelly pure. 
The waters ,lhat flow o-ithin or upon 
the snrtaee of the earth, contain va- 
rious earthy, saline, metalUe, vege- 
table, or animal particles, aecordi'ng 
to the substances over or through 
which they pass. Rain and snow wa- 
ters are much purer tlian these, al- 
though tliey .also contain whatever 
floats in the air. or has been exhiiled 
along with the watery vapoiirn. The 
purity of water may be known by the 
follm^ng marks or properties of pure 
water : — 

1. Pure w'ater Is lighter than water 
that Is not pure. 

2. Pure water is more fluid than 
water that is not pure. 

3. It has no colour, smell or taste. 

4. It wets more easily than the wa- 
ters containing metallic and earthy 
salts, railed hard waters, and feels 
softer when touched. 

5. Soap, or a solution of soap in 
alrohol, mixes easily and perfectly 
with it. 

6. It is not rendered turbid by add- 
ing to it a solution of gold in aqua re- 
gia. or a solution of silver, or of lead, 
or of merrurv, in nitric acid, or a so- 
lution of acetate ot lead in water. 

For the iiabitudrs of water with sa- 
line matter, see Salt, and the differ- 
ent sub-stances. Water was, till mo- 
dern times, considered ns an elemen- 
tary or simple substance. Previous 
to the month of October 177*1, the ce- 
lebrated Maequer, assisted by M. Si- 
gaud de la Fond, made an experi- 
ment by burning iiydrogen gas iii a 
bottle, without explosion, and holding 
a white china saucer over the flame. 
His intention appears to have been 
that of ascertaining whether any fu- 
liginous smoke was produced, and he 
observes, that the saueer remained 
perfectly clean and white, but was 
moistened with perceptible drops of a 
clear fluid resembling water, and 
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k'liich, in fact, appeared to him and 
his assistant to l>e iiotliiiij; tint pure 
Water, lie does not say whether any 
test was applied to ascertain this pu. 
rity, liclther docs he make any rc> 
niuik on the fact. Tii ttic month of 
September 1777. Messrs. Ituequrt and 
Lavoisier not briiifr acquainted with 
tlic fart, wliiclt is incidentally and 
rniicisely mei.tiuiied tiy Maoquer, 
made an experiment to discover what 
is produced hy the combustion of hy- 
drogen. The^ fired five or six pints 
of hydrofren in an open and wide- 
iiioutncd buttle, and instantly poured 
two ounees of lime-water through the 
flame, agitating tiie bottle during the 
time tlie combustion lasted. Tlic re- 
sult of tbi.s experiment shewed, that 
carbonic acid was not produced. Be- 
fore the month of April 1781. Mr. 
John Warltiro, encouraged by Dr. 
Pnest1e^, filed a mixture of common 
air and hydrogen gas In a close cop- 
per vessel, and found its weight dimi- 
nished. Dr. Prie.stlcy, likewise, be- 
fore the same period, fit ed alike mix- 
ture ol hydrogen and oxygen gas in a 
closed glass vessel, Mr. Wailtiie be- 
ing present. The inside of the ves- 
sel, tlioiigli clean and drv before, be- 
came dewy, and was fined with a 
sooty siibstaiiee. These experiments 
were afterwards repeated by Mr. <Ja- 
X'eiidisli and Dr. Priestley, and it was 
found tliat tlie diiuinutfoii of weight 
did not take place, neither was the 
sooty matter perceived. Tiiese eir- 
ru instances, theretore. mu>t iiave ari- 
sen from some imperfection in the ap- 
paratus or materials with wliich the 
former experiuicnts were made. It 
W’as in the summer of the ye.'ir IJSI 
tliat Mr. Henry ('avendisb w.v<i liusied 
ip exainiiiing what becomes of the air 
loht by comhiiHtion, and niadc those 
vnliiable exporiinonts W’liioh were 
read before the Iloyal Society on the 
l-’j**! of January, 17*^1. He huincd 
5(M>,OOh giaiit nieasuret of liMlrogen 
ga> with aliout two and a lialf tiiiiev 
the qiiautity of eomiiioii air, and hy 
causing the burned air to pass through 
a glass tube eight feet in length, 13r> 
graiiKs of pure water were comlensed. 
lie al>o exploded a iiiivtnrc of 
grain in(>a«(iires of ox\geii gas, and 
§7,(K)0 of hydrogen, in a close vessel. 
The condensed liqiioi was found to 
contain a small portion of nitric acid, 
when the mixture of the air vras such 


that the burned air still cont.fincd a 
considerable portion of ox>gen. In 
this ease it may he prosuiitcd that 
some of the oxygen comhiiies with 
portion of nitrogen pieseut. In the 
mcati time, M. Lavoi-ici continued 
his researeiies ; and during the winter 
of 17H1-1782, togethei with M. tJiii- 
gembre, he filled a bottle of vix pints 
with hydrogen. W'hich being fired, and 
two ounces of lime-water poured in, 
was instantly stopped with a cork, 
throtgh W'hich a ifexilile tube rom- 
muuicating with a vessel of oxygen 
was passed. Tim infianmiation ceased, 
except at the orifice of the tube, 
thropgh wliich the oxygen was press- 
ed, where a iieautilul (lame appeared. 
Tlie cuinbuMtiuii coiitinueii a consi- 
derable time, during which the liine- 
M'liter was agitated in the bottle. 
Neither thi«>. nor the same i^peri- 
meiit repeated witli pure water, and 
with a weak solution of alkali instead 
of lime-water, alTuidod Hie informa- 
tion sought alter, fur these Kubstiinres 
w'cre not at all altered. The inference 
of Mr. Wnrltire respi4ting tlie mois- 
ture on tbe inside of tlic glass, in 
which Dr. Priesllev first fired hydio- 
gen and common air was. that thoxe 
airs, by roi))l>ustion, deposited the 
moisture they contained. Mr. Walt, 
however, inleired from tlie«e experi- 
ineiit*>, that water is a couipoiiiid of 
the burned aiis, wliicli have given out 
their latent lieat by comiuistiiui, and 
coiinniinicated liis sciitiiiients to Dr. 
Vriestley, in a letter dated April 2C, 
1783. It dues not appear that the 
coinpoKitlon of water \ias kiiown or 
admitted in Vraiice, till tbe viinimer 
of 178^. when M. LaMOHicr ami M. de 
l.x Place, on tlie 2ltli of .Tiiiie lepeat- 
ed tbe expel iiiieiit of iiur diig byiJro- 
gen and oxygen ui a ghi-s ves-el over 
mcicury, in a still greatei quajility 
tiiaii had been buiiied b\ Mi. ('uven 
dish. Tbe lesiilt was nearly live gros 
of pure w'.ater. M. Moiige ukoIc a si- 
milar expeiiineiit at Palis, iieaily at 
the s.ime time. oi [lerhaps betoie. 
This assiduous and acciiiale philoso- 
piier thru proceeded, in conjunction 
with M. Mciisiiicr, to pass the steam 
of water through a l ed liot iron tube, 
and found that tlie iron was oxidixed, 
and hydrogen disengaged ; and the 
steam of water being passed over a 
vaiietyof other combustible or oxid- 
ablc HubsUaccB, produced Biinilar r«- 
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suUii, lliewutcr disappearing, and hy- 
diugon being dii’engaged. ThehC ca> 
ital evperiiiieiits were aroouiitcd lor 
y M. Lavoisier, by siipiji>»iiig the 
yr:iter to be deeoniposed into its eoiii- 
poiieiit ]»arts, oxsgen hydrogen, 
the former of wliieh unites with the 
ignited substance, while the latter is 
disengaged, 'i'hc grand expi^riinciit 
of the ronipositioii of water by Four- 
croj, Vauquelln, and Segiiin, was be- 
gun on VVednesdav. May I.*!, 
and was finished on Ki id ay, tlie !!2d of 
the same month. The (oinhuslion 
was kept uj> l.s!> hours with little in- 
teiruptioii, duiingwhiob time the ma- 
eliine wa'i not «|iiiited tor a nioineiit. 
The experitiieiiieis alternately le- 
IresliLMl themsehes when fatigued, hy 
Iving torn lewhouis on multiasM^s in 
the laburatory. 'I o obtain the hydro- 
gen, iFidinowas melted and rubbed 
into a powder in a very hot mortar. 
2. Tliis metal was dssol\ed in con- 
ceriliated sulphuric aeid diluted with 
seven parts of water. Tlie air pro- 
cured was iiffide to pass through 
eaiistie alkali. To obtain tlie oxvgeii, 
two pounds and a balf ol ei yst.allized 
liNpeioXNinmiatc ol pot.tsh were dis- 
tilled, and the air was trausleired 
lliiouah iiMiistie alkali. The volume 
ol b^diogeii emploYed was 2.‘<UG3 fifiii 
enbie niche'-, dnd’ the weight was 
Ht.iti'.'liiM grains. TIuMolumeot oxy- 
gen was 12;i70'‘d42, and the weight 
was G2ui> bO'.t grains. The total w'ciglit 
ol botli elastie Iluids was 72411*227. 
The weight ol watei obtained YfsS 
7211 giaiiis, or 1 2 ounces, 4 gros, 15 
grains. The weight of water which 
shonlil have heen obtained was 12 
oiiiiees, 1 gros, 41)'227 grains. The 
doheit was 4*227 grains. The guan- 
tity of azotic nir before the e.xperi- 
niciit'was 415*256 cubic iiiclios, and at 
the eluse of it 467. The excels aftci 
the experiment was coiiHefjueiilly 
51*744 cubic inches. This angmenta- 
tioii is to he ultiibutcd, tlie acudeini- 
fians think, to the small quantity of 
atniospherin air in the cylinders of 
the gasoiuctei's, at the time the other 
airs were introduced. These addi- 
tional .'ll cnliie indies could n4>t arise 
front the hydrogen, for experiment 
show’cd that it contained no azotic 
air. Some addUiou of this last tluid, 
the expeiitueiiters think, cannot be 
avoided, on account of the construc- 
tion of the machine. The water bc- 
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ing examined, was found to be as 
pure as distilled w'aler Its specific 
gravity to distilled water was as 
1^671 . ISG70. The dceoiiipositioii of 
wntei is cleganMy ctreeted by deetri- 
city. *J'he conipositioii of w.'iter i< 
deuionstraled by exploding two vo- 
lumes ot hvdrogen and one of oxvgen, 
in the eiidiunieter They disappear 
totally, and pure water results. 

WATKttlNfi LAND, or IftRI- 
OATION, is a iiraeticc which at first 
view appears the revcise of torrcl ac- 
tion : and ill general, in natiii'M, the 
operation ot water is to Imng earthy 
substances into an extreme Mtate of 
dhision, Diit in the aitilieial water- 
ing of meadows, the beiieiiciul elfeets 
depend upon nuiny dilTerent causes, 
some chemical, soiiu' inechaiiical. Wa- 
ter is ahsointdy essential to vegeta- 
tion ; and when land has been cover- 
ed by water in the winter, or In the 
beginning of spring, the moisture 
that has penetrated deep into the soil, 
and even the subsoil, bccoines a source 
of riouiishmeiit to the roots of the 
plant ill the suimner, ami prevents 
those bad effects tliat often happen in 
lands ill tlicir natural state, Irom a 
long contiiiuanee ot dry weather. 
When the water used in irrigation 
has flowed over a calcareous country, 
it is geneialiy found impregnated 
with curboimto of lime ; and iii lliit 
vtate it tends, in rouny instances, to 
I aiiieliuiate the soil, t'oninion river 
1 water iiNo gencraliy eoiitaliis a cer- 
I tain portion ot orgaiiizahlc matter, 
I whieh is niurti greater after rallis 
than at otlier times, and wliieli exists 
in the largest quantity when the 
«trenin rises in a enlti\ated country. 
Gveii in cases when the water used 
tor flooding is pure, and free from 
animal or vegetable substances, it 
act.s hy causing the more equable dif- 
fusion of nutritive matter existing in 
the laiul, and in very cold seasons it 
pre'4erves the tender roots and leaves 
ot the grase fioni being alfccted hy 
frost. Water is of greater specific 
gravity at 42^ Fahrenheit than at 32^, 
the freezing point ; and hence, in a 
meadow inigated in winter, the wa- 
ter immediately in contact w.th the 
grass is rarely below 40", a degree of 
temperature iiot at all ptejudicial to 
the living organs of plants, !u ISOI, 
iu the month of Mareli, sir H. Davy 
examined the temperature iu a water 
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meadow near Ifunjrei lord, in Berk- 
shire, by a very delicate thennomo* 
tor. The teni|)Oi-atiiic of the air at 
seven in the inoruint; was The 
water was frozen ai>o\e the ^r.iss. 
The tpuiperature of the ^oil hehiw the 
watei in uhieh the loots of the arass 
were nxed, was In general those 
waters which breed the best iisb arc 
the bc<4t fitted lor watering nieadou's ; 
hut most of the benefits of irrigation 
may he derived from any kind of wa- 
ter. ft is, iiowever, a general prin- 
ciple, that w'aters conlaiiiiiig terriigi- 
iious iiiipi‘cgiiatioi><4,lbuii:rli poHse'ised 
til iertilizing eiTerta, when applied to 
a ealcareous soil, are iiijuiious on 
soils tliat do not elfervesee with acias ; 
and Unit ealcareous Avaters, which 
are known hy the earthy deposit they 
alfoi'd when boiled, arc of niott ii<e 
oil siliciuus soils. ui other soils con- 
taining no remarkable quantity of 
carbonate of lime. 

WATKIl OF CRYfiTALLIZA- 
TION, Many salts require a certain 
proportion of water to enable them to 
retain the erystnlline fiiiiii.aiid this is 
railed their water of er)’staIlizatiou. 
Some retain this so feehlv.that it tUes 
oif on exposure to the air, and they 
fall to powder. 'I'hese are the ctRo- 
resceut s.alts. Others haiu so great 
an aflinity loi water, that their cryo- 
tals attract more from the air, in 
which they dissolve. These aie the 
deliquescent. 

WATERS (MINERAL). The ex- 
aniinatioii of mineral waters, writh a 
Tiew to asecrlalu their ingredients, 
and thence their medical qualities, 
and the means of compounding them 
artiticially. is an object of roii«idei- 
able iuipoitaiice to society. R is Uko- 
wise a sulijcet winch dc«.crves tu be 
attended tu. hecaiiso it aifurds no 
mean opportunity lor the agieeablc 
practice of chemical skill. But this 
investigation is more especially of 
iniportniire to the daily purposes of 
lile, and the success of inaniifactiires. 
It cannot hut be an interesting object 
to ascertain the component parts and 
qualities of the waters daily consumed 
by tlie inhabitants of large towns and 
Ticiiiitics. A veri miiiuto portion of 
unwholesome matter, daily taken, 
may constitute the pi inci pal cause of 
the diifereiices in salubrity which are 
observable in different places. And 
with regard to manufactuic*«, it it 


well known to the brewer, the paper* 
maker, the bleacher, and a variety of 
other artists, ot how much fonse» 
quenee it is to them, that this lluhb 
should either be pure, or at least not 
contain ill ated with such principles 
tend to iiijiiic the qualities of the ar 
tides they make. This analysis has 
accorilingly employed the .attention of 
the lirst chemists. Bergiuann has 
written an express treatise on the 
4iiibjcet, which may lie found in tlio 
lirst ^'oluuie of the Eiiglisn transla- 
tion of his lOssavs. Kirwan published 
a valuable volume on the analysis of 
waters. The topography of the place 
where these waters rise is the tir^t 
thing to he comddered. Bye<.'iniin- 
iiig the ooze lonncd b/ them, and tlie 
earth nr stones through which they 
aiestiained and lilteied, some jiidg- 
nioiit may be formed of their rutftciits. 
Ill liltciing through the earth, and 
meaiulciing on its surface, they take 
w'lth them particles of various kinds, 
which their e.xtrenie attemiatioii ren- 
ders capable of beln;^ buspeinlod iit 
the liaid that serves tor their vehicle, 
lienee wo shall soinetimcH find in 
tlicse, water, silidous, ealcareous. or 
argillaceous eaith ; and at other 
times, though less frccjucntiv, sulphur, 
magnesian earth, or, Iroiii the deeom- 
osition ot carbonatl^d iron, ochre, 
'he following are the ingredients 
that may occur in mineral waters ; — 

1. Air is r-imtained in by far the 
greater luimbcr of mineral waters ; 
it* prnportioii docs not exucid l-2Hth 
of the hulk of the w'atcr. 

2. Oxvgen gas was Arst detected in 
w’aters hy Selieele. Its quantity is 
usually Inconsiderable ; and it is In- 
compatible with the presence of sul- 
pliiiietted liydrogeii gas or iron. 

3. Ilvdrngen gas was lirst detected 
in Buxton water liy I)i. Reardon. Af- 
terward it was discovered in llarrow- 
gato waters by Dr. tfaniet, and in 
those ot Lemington Priois by Mr. 
Liinbe. 

4. Sulphuretted hydrogen gas con- 
stitutes the most conspicuous ingre- 
<lieiit ill those waters, whieli are dis- 
tiiiguixhcii hy the name of hepatic or 
sulphureous. 

The only acids liilberto found In 
waters, except in combination with a 
base, arc the carbonic, sulphuric, and 
bnraeic. 

5. Caiboiilc acid was fir«t discover- 

2 A* 
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e<l in I’yrmoi't water by Dr. Rrown- 
rlfTfr R (be most common ini;re> 
di«*nt ill mineral watora, 100 cubic 
inchcH of the water aroiicrally contain- 
injr from six to forty cuhic inciics nf 
this acid gaa. According to West- 
rtimh, loo cubic inches of 1^'rmont 
water contain Ifl? cnliic inrhea of it, 
or almost double its own liulk. 

(i. Sulphurous acid has been ob- 
served in several of the liot mineral 
waters in ftniy. which aie iti the 
neighbourhood ol volcanoes. * 

7. 'I'he boracic acid has also been 
observed in «some lakes in Italy. 

'I'he only alkali winch lias been ob- 
seiwod 111 mineral waters, uncom- 
biiied, is sod.i ; and the only e.arthy 
bodies arc silex and lime. 

8. J>r. illaek detected soila in the 
hot mineral waters ot (lieysser and 
Hykiiuti in leeiand ; Suit in most other 
cases the soda is cuinbined with car- 
bunle aci'l. 

9. Silex was tirst discovered in wa- 
ters by ilergmann. It was atterward 
detected in thooe of Oevsser and Rv* 
knm. Iiv Dr, RIack, and in those of 
Karlsliad, bv Klnprotli. Ilassentraiz 
observed it in the waters of Foiigues, 
as Breze did in those of Pu. It has 
been found also in many other mine- 
ral waters. 

10. Lime is' said to have been 
found iiMcombined in some mlneiat 
wateis ; imt this has not been proved 
ill a satisfactory manner. 

The only salts hitherto found in 
mineral water!) are the following, s«l- 
piiates, nitrates, muriates, carbonates, 
and borates ; and of tliese, tlie earbo- 
iiates and muriates occur by far most 
commonly, and tlie borates and ni- 
trates must rarely. 

11. Sulphate of soda is not uncom- 
rioft, especially 111 those iiiiiieral wa- 
ters whicli are distinguished by the 
cpilliet safine. 

12. Sulphate of ammonia la found 
in mineral waters near voleniioes. 

l.'l. Sulphate of lime is exceedingly 
common in M'atcr. Its presence seems 
to have been tirst detected by Dr. 
Lister, in 1882. 

14. Sulphate of magnesia is almost 
ronstantly an ingredient In those mi- 
neral waters which have purgative 
properties. It was detected in Epsom 
waters in 1610. and in 1K96 Dr. Drew 
published a ti eatise on it. 

15. Alum is sometimes found in mi- 
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iieral waters, but it is exceedingly 
raie. 

16. Sulphate of iron oeriirs some- 
times in volcanic inmeial waters, and 
has even been observed in otlier 

places. 

17. Sulphate of copper is only found 
in the waters which ib.siie from cop- 
per mines. 

!•<. Nitre has been found in some 
springs in Hungary, but it is exceed- 
ingly iineoinmon. 

19. Nitrate of lime was first de- 
tected in water by Dr. Home of Edin- 
burgh, ill 17o6. It is aaid to occur in 
.some springs in the sandy deseits of 
.Arabia. 

20. Nitrate of magnesia is said to 
have been fonnd in some springs. 

21. .Muriate of potash is uncora- 
inon ; but it has lately been discover- 
ed in the mineral spiiugsuf Uhlea- 
borg in Sweden, by .lulin. 

22. Muriate of soda is so extremely 
roinmon in mineial waters, that 
hnnlly a single spring has been ana- 
lyzed without detecting some of it. 

23. Muriate of ammonia is nnrom- 
mon, hut it has been lound in some 
mineral spiings in Italy and in Si- 
beria. 

24. Muriate of barytes is still moro 
uiicummoii, but its presence in mine- 
ral waters has been announced by 
ilerginann. 

21 and 26. Muriates of lime and 
magnesia are eoniinon ingredients. 

27. Muriate of alumina has been 
observed by Dr. Witiieriiig, but it is 
very iiiicom'inoii, 

28, Muriate of manganese was 
mentioned by Bergmann as some- 
times n'ruri'ing in mineral waters. 
It lias l..tcly been delected by Lambe 
ill the waters of I.einmgtoii Prims, 
but ill an extremely limited propor- 
tion. 

2K The presence of carbonate of 
potash In mineral waters has been 
mentioned by several chemists ; if it 
do occur, It must be in a very small 
proportion. 

30. Carbonate of soda is, perhaps, 
one of the most common ingredients 
of these liquids, if we exce.pt common 
salt and earbonate of lime. 

31. ('aihonate of ammonia has 
been discovered in waters, but it is 
uncommon. 

32. Carbonate of lime Is found in 
almost all waters, aud is usually held 
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In solution by an excess of acid. It 
appears from the diffi'renl expen- 
inents of clieini8l.«» as stated by Mr. 
Kirwuii, and eopccially Iroin ihdse of 
lieithollet, tliat water ••aturated with 
carbonic aeiit is capable iit holding in 
Mfliitioii (r002 of rarboiiate ot lime. 
"Now water satuiated witii raiboinc 
acid, at the tcinpciature of con- 
tains very iieavly 0*U(I2 of its weight 
ol carbooic arid, lieiire it luilow's. 
that carbonic acid, wlioii presci.t in 
such quantity as to saturate waters, 
is capable ot bolding its own weight 
of carlionate of lime in solution. 
Thus we see lOlM) pails by w'fight of 
water, when it eniitains two parts of 
carbonir acid, is capable of dissolving 
two parts of carbonate of lime. Wiieii 
the j»ropnrtion of water h increased, 
it 18 capable of bolding the earhoiiate 
oi linif! in solution, even when tlie 
propoitidii of carbonic acid united 
with ii is ditninisbed. Thus. 24,000 
paitB of water arc capable of holding 
two pails ol carbonate ol liiiic in so- 
lution, even when they contain only 
one part of carbonic acid. 'I'hu greater 
the proportion of water, the smaller 
jiroporlion of eaibonic acid is neces- 
sary to keep the lime in solntion ; 
and when the water is iiici eased to a 
certain pruportion, no sentiible excess 
of eaibonic arid is iiecessaiy. it ought 
to be remarked also, that water, bow- 
e\ot Hinall a qiiantitv ol curliuinc acid 
it contains, is oapuble of bolding car- 
bonate of lime in solution, piovided 
the weight ot the eaibonic acid pre- 
sent exceed that of the liiiie. ThcHC 
observations apply equally to the oilier 
earthy caiboiiatcs held in solution by 
miiiei 111 M ateis. 

iCt. ('arbonato of magnesia is also 
very common in irdiiernl waters, and 
is almost always acrumpaiiled by 
cailionate of lime. 

.S4. Caihoiiatu of alumina *a said 
to biive been found in waters, but its 
presence lias not been propcily ascer- 
tained. 

35. Carbonate of iron ii by no 
means unconiinon, indeed It forini 
the most icmarkablc ingredient in 
those waters, which are distinguished 
by the epithet ot chal^bo.ite. 

'36. Jioiax exists in some lakes in 
Persia and Thibet, but ihc nature of 
these wateia has not been ascer- 
tained. 

37 and 38. The hydrosulpburcti of 
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lime and of soda have been frequently 
detected in those waters which are 
called sulphurous, or hepatic. 

Mr. WestniUib says, that all anl- 
pliuious wateis contain moie or less 
bydrosulpbiiict of lime. To detect 
this be boiled the miiieial watei, cx« 
eluding the coiitaLt of atinospberic 
ail*, to expel the sulphuretted hydro- 
gen gas and carbonic acid. Into the 
water thus boiled, he poured snlpbui ic 
aeid.owbeii more sulpbuictted hydro- 
gen gas was evolved, and siiipliate 
of lime WHS thrown down ; luiiiing 
uitiic acid, wiiicli separated it from 
sulphur; and oxalic at id, which ex- 
pelled sulphuretted Iijdrogeii, and 
formed oxalate of iiine. The water 
evaporated in open >essols, let tall 
siilpliatc ot lime, and gave out sul- 
phuretted bydiogcMi gas. To ascer- 
tain the quantity of sulphuretted liy- 
diogeii gas and carbonic acid, Mr. 
Wcbtrumh proceeded as lullows: lie 
introduced the sulphurous water into 
a mail ass, till it was hlled to a cer- 
tain point, which be /barked ; fitted 
to it a curved tube, which teiminated 
in a long cylinder ; filled this cylin- 
der with lime-water foi the one ex- 
periment, and w'ith acetate of lead, 
with excess of acid, for the other ; 
luted the apparatus ; %nd boiled the 
W'ater till no more gas was expelled. 
When the lime-water is used, car 
boiiate ot lime is piecipitated in the 
pionorlioii of 20 grains to every 10 
vi^lc inuhes ol cai boiiic aci J gas ; 
when the solution of acetate ol lead, 
hydros ulpliu ret of lead is tlirowri 
down in the proportion of 10 grains 
to 10 cubic inches of sulphuretted hy- 
drogen gas. iteside these substanres, 
certain vegetable and animal inattei s 
have been occasionally oll^elved in 
mineral waters. But in most cases 
these aic lather to be considered in 
the light of aceidental mixtures, than 
ot real coiiipoiieiit paits of the waters 
in which they occur. From this sy- 
noptical view of the diflerent ingre- 
dients contained in mineral watei*s, it 
is evident that these substances occur 
in two different distinct states, nz. 

1. As being suspended in tliem ; and 

2. As being dissolved in tliem cbieily 
in tiie form ol a salt. The investiga- 
tion of mineral w'aters consists, 1. In 
the exaininatiuii of them by the senses. 
2. In the examination of them by re- 
agents, 3, in the analysis propcily 
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so railed. The examination hy the 
smses consists in oh>*ervinf? the eff«*ct 
flic water as to ap)>earaiire, smell, 
and taste. The appearanre of the 
water, the instant in wliich it is 
pumped out of the well, as well as 
after it has* sl<io(i fur some time, af- 
fords se\eial iiidieations, from wliich 
W’e are enahled to form a jud/tment 
eoneeiiiitif; its eoiitents. If the water 
he turhid at the well, the suhstanees 
are suspended only, and notdissulved; 
hut it the water he eh'ar and trans' 
paieiit, at the well, :\iid some time ii:- 
ter\ flies belore ii heeomes turhid, the 
eonteiits are dissolved by means of 
rarlionie aeiil. The presence ot this 
Ras is likewise iivlu-ated hy small 
hulddrs Ihat i ise from tlw* bottom of 
the well, and hurst in fhe air while 
they I IP m.ikiii^ their escape, thoufth 
the w.atci, at the same time, ]>eihavs, 
has not an and ta^te. This is the 
ease. acrnr«liiijr to roiiiit Ilaxon- 
inov\s|/i, respert to the tepid 

spiinjj in ValUis, ami the eold vitiiol- 
aled eli.iljhfare spnmrs at Astiaean. 
lint the n.osi midmt proof of aspiing 
conlaiiiin^r i-.irhoiue and is the ireiie- 
ation ot huidd ’s on the water hemp: 
shaken, and llieir hurstiiip witli inoie 
oi less iioise, Mhile tin' air is iiiakiriar 
its eseapes. 'l"u* sediment deposited 
hvihewatei in the well, is likew .se 
to be examined : if it he \cllow, itiii- 
die.'ites the j-i esence of iron ; it hlaek, 
that ot noil eomhiiied M'itii snlpliiir; 
hut < liaUhcatc wateis heinp; seldLon 
siilphuvelted, the l.itter oenns %'cry 
rarely. As to the roloiir of the water 
itself, there arc tew irstaiiees whcie 
this can pive any indication of its 
contents, as there are not many suh- 
alaiires that colour it. The odimv ol 
the water serves eliieflv to disco\ci 
the pieponee of sutphiirclted hvdro- 
ften in it; such waters as contain 
this substance, have a peruliar foetid 
smell, somewhat resemhlinf rotter. 
cffKs. The taste of a spi inp, provided 
it he perfectiv ascertained hy lepeat- 
ed tiials, may afford some usciul in- 
dications with lespoet to the contents. 
It in.ay be made very sensible by tast- 
iiip water, in which the various salts 
that arc usually found in such iva- 
ters are dissolved in various piopor- 
tiuns. There is no certain depend, 
ence, however, to be placed on this 
mode of investigation ; for in many 
springs, the taste of sulpliato of soda, 
GOl 


is disguised by that of the sea salt 
united with it. The water too is 
not only to be tasted at tl.c spring, 
hut alter it has stood for some time. 
Tnis prrc.mtion must be particularly 
uhseived with respect to such watcis 
as arc impregnated wdth earbonie 
acid ; for the other siihstances cou- 
ta:ned in them make no impression 
or. the tongue, till the carbonic acid 
has made its escape ; and it is foi the 
same reason, that these waters must 
he evapoiated in pait, and then tasted 
again. Thoiii'h the specific gravity 
of aiiv watoi contrilmtes hut very 
little towaids determining its con- 
tents, still it may not be entirely use- 
less to know the specific weight of the 
watci, the situation of the spring, 
and the kind of sediment deposited hy 
it. The exiiniinalion of the w'atei by 
means of le-agcnts. shows what they 
eontaiii, hut not how niurU of each 
principle. In manv instances this is 
as mnrh as the in(]uiry demands ; 
and it Is always of use to direct tlie 
proceedings in the proper analysis. 
It is absolutely necessary to make the 
expot mioiit with w.vter just taken up 
from the spiing, and .aftciwaids W'itli 
sijfli as has been exposed foi some 
hours to tl'c open air ; and sometimes 
a thinl c<say is to he made with a 
|M«rtion ol the water that has been 
ladled and aftcrwaids filtered. If the 
water contain liut few saline paitieles 
it must be eva]»or;ited ; as even tlie 
most sensible re-acents do not in the 
Icavt affect it, if the salts, the pre- 
sence of w’hich is to Ik* discovered by 
them, are diluted with too great a 
quantity of water. Now, it may hap- 
pen, that a water shall he inipreg- 
iiated with a eonsidcrable iiumher of 
saMne particles of different kinds, 
though some of tlieni may be present 
in too small a quantity ; lor which 
reason the water must b«' examined a 
second I’liic, after hai ing been boiied 
down to three-fourths.' The suh- 
Htaiices of which tin* presence is dis- 
coverable bv re-agents, are ; — 

]. raihonic acid. When this is 
not combined with any base, or not 
with sufficient to netitralizo it, the 
addition of li.ne-water adll throw 
down a precipitate, soluble rvith ef- 
forvescence in muriatic acid. The 
infusion of lilnius is r«*ddcued by it ; 
hut the rod colour gradually disap* 
pcais, and may he again restored by 
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the arMitiou of more of the Mineral n.rtesf**: — The arldition nf i^inot'iro 
water. When hoilrd, it InocH tlio I of jralN frives water, <*i>tit:ii.iiiiu inin, 
property r.f redd^'riin'j Ih'' iiitn'<inn ot I a pm pie or blaek rolonr. This test 


litums. Aet'ordiiiR to Pl.iif, ttie most 
sriT-ihle test .it this anil is aeetate ol 
lead. 

'■? 'Die Mineral arids, when pre^ient 
nne<imlnii('il in water, fijve t lie iiiln- 
sion of litmus a iiennaiicnt red, even 
thorn'll the water has lieen boiled, 
riemma’m lias slxmii, that paper 
stained with litmns is reddened when 
dipiied into watei eiMitainiiit; of 
Mill'hi.rn' .arid. 

rt. W.iler coiitainins: sulphuretted 
livdio-ren ".as, is distinirni-herl by the 
tiilliiwiii" piiipeitifs . It exhale^ the 
peenlinr oiloui ol '.uljdimetted liydio- 
tren "as. It redden^' flu infiisuin o! 
litiims |iK"aeioiis]y. It hlacUem pa- 
per dipped into a solution of le.ad, 
and pieeipitaTes the niti ate ot silver 
bl.ork 01 hrowii. 

■1 Alkalis, and alkaline and earthv 
eaibonates, arc distiniuislied bv the 
followinjj tests ; — The uitu^ionof tnr- 
jneiie, or papt*r stained with tiivine- 
rie, is rendered brown by alkalis ; or 
reddisli-hrown, If the quantity he mi- 
nute. This ebarii'c is pioduecd when 
the sod.i in water amounts only to 
lAf part. Pa per stained With brazil 
wood, or the infiision .if br,azil wood, 
isiendercd blue; but tins rhaii.t'e is 
pHKlni ed also by the alkaline and 
eaitliy I’.arboiialcs. llei f'niniin aseer- 
tained that water ninJaiiiinfr 
pait of earhoiialo of soda, renders 
paiier stained with brazil wood, hhie. 
Lil'iius paper reddened hy \liie^ai, i<. 
restored to its mifjin.il Idue colour. 
'I’Ins cIiani;o is piodured by the alka- 
line an-l caithy eaibonates also. 
VS'lien these ehumtes aie fuffarious, 
we iii.ay conclude, that the alkali is 
aimnonia. 

Fixed alkalies exist in water tli.it 
orcasions a iirecipitate with inuriatel 
of mae.'iesiii after lieiii" boile.1. Vo- 
latile nlkali maybe disiintriiKshed by 
the sin.dl ; or it may bo oLitaiued in 
the receiver by distillin,*? a portion of 
the water aently, and then it may be 
distiiisruislied by the above tests, 

il. Inanity and mctallit: eaibonates 
arc precipitated hy boilin;; the watoi 
eoutaiiiiiiff them ; except earboiiate of 
maiT'iesia. which ia piccipitaled but 
imperfectly. | 

/. Iron is discoYcred by the follow-; 


iiidieates the presMieo of a verv mi- 
nute portion of iron. If the linctiiris 
ha\e iio elfect iiron tli<*watci, alter 
boiMn". thi)U)Th it eoloins it belore, 
the non is in the state ol ueuilionate. 
The tollowiii" observations of Wesl- 
rnmh on the colour w'birli iron 
^ives to "alls, as modifud by other 
bodies, deserve afteritioii. A violet 
indiftitcs an alkiiliiie iMrhoiiate, or 
eaitliy «alt. Dark piP’ple indiraies 
Ollier alkiiliiie salts, Pui pleish-reil 
indicates <<iilphiiiettcd livdioe:en iras. 
Whitish, ami then hlin-k, indicates 
sulphate of lime. .Mr. Fliillips has 
lately nseertained, lli.it, while tin? 
iron is a little oxidorl, the pre^mee of 
lirnc rather facilitates the impIicatioiL 
ol this test ; but the lime pr'Mi^ts the 
le-tlrom acticfr, piovided the iron li.s 
eonsvieialdv o\idi/,(Ml The Fnissjau 
alk.-ili oeiasion- a bine jip'eipilnte m 
water, eo'it.iinni" lion. II an nlk.ali 
he present, the blue jp’eeiiutate does 
not appear inPe-v the .alkali is satu- 
i.ated with an neiil. 

8. Snlphniie ,aeid exi^ts in waters 
that foim a pieripitate with the fol- 
hnvinfr solutions: — .Muriate, nitrate, 
or acetate of h.xryles, stiontiaii, or 
lime, mfvate or acetfkti! ot lead. Of 
these the uiost powerlul hy far i.s mu- 
riate of barytes, which is capable of 
defectinit the presence of Milphi.rie 
acid uiicomhiiieil, u'heii it does not 
oKceod the inillioiilli part of the iv.x- 
ter. Acetate ol leail is next in point 
ot power. The nun lates aie moio 
powerlul than tlie nit rales. 'I'he eal- 
caieons salts are least powerlul. All 
these tests are caiialde of indieatim;' 
a much smaller pioportion of micorii- 
bined siilplmrie ned, than wucn*it i« 
combined with a base. To redder 
muriate of barvtes a eertam testof 
siil|jhin'ic arid, the tollowin^: preeaii- 
tions imist be ob.sevved ; — The mu- 
riate mii>t he diluted ; the alkalis or 
alkaline carbonates, if the water con- 
tain any, must he previously saturated 
with rmiriatic acid ; the preerpitato 
must he insol iihle in miiiiatie acid; 
if boraeic acid he Mifcpected, mu- 
riate o’ -tiontian must be trinl. which 
is not iM-eci pirated hy hora7*ic aeiil. 
The hvdro-siilph(irets |>recipll,ate ba- 
rvtic 8-ilntionA, hut their presence 19 
eabjly discovered by the smell. 
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9. Alii'iiatic acid U detected by ni- 
ti'dlo 01 ' siilvei, which oceaMoiis a 
white ]»rccii>itale, 4ir a in wa- 

ter euntaniii);; an exeeiHiin^i) suiiiute 
poitioi) ol tills acid. 'I'o iLMidei tliii 
U">t coilaiii. the tidluw iii){ ^o'ctau- 
tioiis are iiecessMv -'riie alkalis oi 
rcviIioiiaU's i[iu*'t iie pieMuiihlv ^atu- 
lated with iiiUio acid, bmlphuiie 
acid, if any la* piebciit, iiiui»t in* i ie- 
vioiibly leaiuM'd hy iiie.nii ol lutiate 
ol iMiytes. The precipitate lllll^t he 
jnsnluhle in lutiic .icid. )’iarti.ays. 
that the inihl nilialu ol iiieicnty in the 
liiOHt KiMisihle te--t ot iniiiidtic .leui ; 
and that the precipitate is* nut solu* 
hie ill an excels ni any acid, 

1(1. Iluiaiic acul ia detected hy 
means of .acetate u I le.ad, with whioli 
it toiuis a prei ipitatc iiisolnhlc in 
aeelic acid. Itiil to lender llii*« te^-t 
c“it.«i»i the alkalis and eaillis iiiiist 
he piexiouxly salnintod vviUi aieln* 
arid, and the sulphuiio iiiid niiinatie 
acids removed by mean- oi .icetaic ol 
btiontian and ni'ctale ol «ii\ei. 

11, liarvtes is detecled h\ the inso- 
luble while pK^’ipitate, winch it loiiiis 
With diluted sul|i!niin. acid. 

I J Jniiie IS detected hy inCHiis of 
oxalic acid, wlin )i oocdsiuiis u white 
pieciph.ite 'll watci coiitaiiiiii^ a 
veiy iiiiinite piopoition ol tins u.iith. 
' 1*0 inider this •A'st decisive, the fol- 
low. nt; jiiec.uitioiis aie ncccasary : — 
'1 lie niuici.il sicnls (it aiu he pieseiit) 
niiist he lucMoiislv' satni.ited with an 
nlk.ih. Iluivtcs (it any he preseiK) 
nuist he pievnuisly leinoved hy niea|is 
ul sulpliuiic acid. (Ktilic acid pieci- 
pit.'itcb iinv^Jicsia hut verv slowly, 
wlicieas It piecipitalcs hine instantly. 

Hi. Alagiu'si.i and alumina. The 
inesence ol these caiths is ascer- 
tained hy the tollovviiii; tests:— i’uie 
aiiiiiionia piei ipit.ites tlicni hulli, and 
jui wtlicr eaith, piovnled llic carhoinc 
acid have hcon previously aepaiated 
hy a llxed alkali and boiling ijinic- 
watev piecipit.ilo«i only these two 
eaiths, piovidid the carbonic acid be 
previously icnioved, and the •■lilpliuiic 
acid also, hy means of intiate of 
haiytes. — The alumina may he sepa- 
r.iU'd iroin the mni^nesni, atti r hoth 
liavu been precipiiated together, cither 
by boiling the iivevipit.ilo in caustic 
|iotaslt, which dissolves the aluuiiiia 
and leaves the magnesia ; or the pie- 
cipitat^ may be dissolved, in niuriaiic 
acid) precipitated by an alkaline cat*- 

ooi: 


hoiKite, dijed in the temperature of 
lot)', .iiid ih'‘n e^po^c‘d to llie aeiion 
ol diliitoil mitriatic acid, which dis- 
<solves the magnesia vvitliout toncliiiig 
the alumina. 

14. Silex may be asceilained hy 
(ivaporaling .i poitum of watei to 
diviicss, and u'dissoUine’ the pieiip> 
tale in nini i.atic acid. 'I'lie silex le- 
iiiaiiis helund uiidissolved. — liy these 
means w e may detect the presence of 
the dilfeicjit siilistHin-es coininoiily 
luiind in vv.itcrs ; hut as they are 
geiictally comhined -o .is to loini 
^aUs, it 19 iieiessaiv vve should know 
what these eoinhin.itioiis aie. Tins 
a mute dithcult task, which Air. 
Kiiwan leaches us to accomplish by 
the lollowiiit; methods: — 

1. To asoir..iin tiic piescnec of the 
dilleient siilpluites. — The sulpliatex 
which occiK 111 water are seven; hut 
one ol Ihe.so, n.imely, Milp/iate of 
copprr, is -o uiirumiiiOi), that it in.iy 
I'e exeliidcd allogethei. The iaine 
lomai k applies to -ulphatc ol ammo- 
ni.i. It H uliiuist uniu’tcssaiy to ob- 
seivc, that no sulptialc need be looked 
lor, uiilcst. hutli its acidh and base 
have been jucviously deteeted in the 
watei. — Sulphate ol soda may be 
deleeted hy the lollowjiig method: 
Flee the water (to he examined^ of 
all caithv sulphate-, hy cvapur.iting 
it to one-hall, and adding lime-water 
as long as any jirecijiitate appeals. 
Jty these means the earths will all ho 
pieci|iit.ited, excejit lime, and the 
only lemaining e.irlliy snlpliate will 
he sulphate ol lime, which will be 
sepal .lied liy evaporating the Ininid 
till it liecoinos coneentrated, and then 
dropping into it a little alcohol, Uiid, 
alter iillriiiiun, adding a little oxalic 
acid. WiHi I lie water tlina iiuiihed, 
mix solution i>t lime. It a piecipita'e 
appear, cither immedialely or uii the 
addithni ot a litlie alcohol, it is a 
]iriM>f, that sulphate of potash or of 
soda is picseiit: which of the two 
may he determined hy mixing some 
of the purilied water witii acetate of 
luiiytes. .Siilph.ite oi barytes pieci- 
pitates. Filler and evaporate to dry- 
iie-s. Digest the rcsnlinim iii a\eb- 
bol. It will dissolve the ulkaliiie 
.'leetate. Kvapomfe to diyiies-*, ami 
the diy salt will uelujucsce, if it he 
acetate of potash; but elfloiescc, if it 
be aeetale of soda. — Sulphate of lime 
may be detected by evauoiatJng tlie 
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wator siusportod to eootain ft to a fpw 
omicps. A precipitate appeals, whicii, 
it it he sulphate of lime, is soliihle in 
500 parts of water; aii'i the solution 
atfords a pr('ri|)itate m ilh the iriiiriate 
of barytes, oaalie arul, carbonate of 
inr^iic'sia, and alcoiiol. — Alum may 
be deteefod f»y iiiiYiiii;' carbonate of 
lime with the water 'inspected to 
contain it. If a precipitate appeal, 
it indieates the ]!re«ience of alum, or 
at Ica^l sulpliate of uliiuiina, pro- 
vided the water c<iMt.iins no niiniate 
ol b.irvtos or niclallic sn1pliate<.. 
The of llicse salts is iiicoinpa- i 

t if lie with alum: tlie second may he ' 
icninvcil hv tlic alkaline pi ii«Ni:iies, 
VVlieii pieei|.ilate is ]trodueed in water 
h\ iiiiiii.iti* nl lime, eailionate of lime, 
and niiii'iare of nKii;ricsia. we mav 
coiielii'le, that it runtnins alum oi 
sulpliate of aliiirdiia. — Sulphate ol 
jn.if;iu“'ia nia\ he deteetod by means 1 
of hydiosiilpliiiiet ol strontiaii, wliicli 
oeeuMOMS an immediate preeipitnte 
Aiitb this salt, and with no other; 
])io\ided the water ho pievious.lv de- 
i'ii\ed of alum Ot aiiv be present) by 
means ot eaihonate ol lime, and pro- 
vided also tliat it contains no uneom- 
bhuvl acid.— Sulpliate ol iion is pre- 
cipitated liom water by ah oliol, and 
then it may bo easily rccoj^nizcd by 
ils projiertios. 

•2. T«i ascertain the presence of the 
dilTmcnt rniiiiatcs — Tlic inunates ^ 
tnniid iiiwatois aiiionnt to cit'bt, or 
to nine, if imiiia^col ii on be included. | 
The most eominoii ]»y far is muriate 
of siiila. — Mniiate of soda and of] 
potash mav be detected hy the fol - 1 
lowing; metfiod : sepaiate the siilphu- 1 
1 ie acid hy ab'oliol and nitrate of , 
liaryles. J)ecoiiipose the earthy in- ! 
tratca and rnnriates hy addnifr »iil- 1 
phiJiie aeid. Expel tlie excess ol 
timrialie and nitiic acids by beat, j 
i^eparate the sulphates thus formed 
by aleoliol and barytes water. The 
water thus puiified can contain no- 
thing blit alkaline intiatcs and muri- 
ates. It it foini a precipitate with 
acetate ot silver, we ni.iy conclude, 
that it contains muriate of soda or ot 
|iotrit.h, 'Vo .'iKcertaiii which, ovapo- 
iMte the lir|uid thus iirccipitatcd to 
dryness. 1>i«solvc the acetate in 
alcolud, and again evaporate to dry- 
ness. The salt will dcVuiuosce, if 'it 
be acetate of potesli ; but elflorcscc. 
If it be aretetc of soda.— >Muriat« uf 
00 / 


[ barytes may be defected by^ulplniiic 
.ai id, as It is tlie only barytic salt 
[ hitherto found in water. — .Muriate of 
lime may be detected iiv tlic lollowiiig 
inetliod : ticc the water Irom sulphate 
ot lime and otlioi sulpli.ates, hy eva- 
porating it to a few ounces, mixing it 
with alcohol, and adding, last of all. 
nitiatc ol iiaiytes, as long as any 
precipitate appears. Filter the water : 
eva])oratc to drvncss ; treat the di*v 
mass with alcohol ; evaporate the 
aleMiol to dryness; and dissolve the 
residuum in water. If this solution 
give a piecipitate with acetate of 
siher and oxalic acid, it may contain 
niiiii.ate of lime. It must contain it 
in that case, if, alter bevig heated 
w'ifli carlionate of lime, it give no 
piecipitate with ainmonia. If tho 
iujuid In the receiver give a ]irecipi- 
tato with nitrate of silver, nntf-iate of 
lime existed in tlie w.*itor. — Muriate 
of magnesia may be detected by se- 
parating all the sulphuric acid by 
means of nitrate of barytes. Kilter, 
evaporate to diynes^ and treat the 
dry mass with 'alconol. Evapoiate 
the alcoholic solution to dryness, and 
dissolve the residuum in w'ater. The 
iiiutiatc of magnesia (if the water 
eontained any) will be tound in tins 
solution. Let ns suppose, that, by 
the tests foimerly d^srrihed, the pre- 
sence of muriatic acid and of m.ig- 
nesia, in this solution, has been ascer- 
tained. In that, case, if cm bon, ate of 
lime afford no p'ceipitate, and if 
•ulphuiic acid and cvapoiation, to- 
gether with tlic additiiiii of a little 
alcohol, ucrasion no piecipitate, the 
solution contains only iniinate of 
rnaguesin. It these tests give [>ieci- 
pitatcs, we must sepai.ite Ific liitm 
wliich is present by Kiilphuric acid 
and alcoFinl, and distil off thfi acid 
w'ith whicii it was coiiihincd. Then 
the magnesia is to he Kuparated by 
the oxalic acid ami alcohol, and the 
acid with wliich it was muted is to 
be distilled olf. It tlie Tqiii I in the 
retort give a precipitate with nitrate 
ot silver, the water contains miniate 
ot magnesia — .Miniate of alumina 
may be disroveied hy saturating the 
water (if it ennlnii an execs* of 
I alkali^ wdth nitric acid, and hy sepu- 
I r.atiiig the sulphnric acid by iiiuaiiR 
I of nitrate of barytes. It the liquid, 
thus purified, give a precipitate with 
[caiboiiatc of lime, it cocit.'vlns iiiuri'* 
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ato of aliAnina. Th<* miiriatp of ij on Sucli art* tlie methods liNMvhieli the 
oi of iiiarif'.'iMC^e (it any 1)0 prosont) piosciipo of llift ditrorent saline ron- 
also <lcritinp<i<)iMl, and the iroji pre- t<*n'R ot waters may l»e ascertained, 
rip'taieil hv thi-» salt. The preripi- The labour of analysis may bo 
Ini'* may he dissolved in luiiiiatie deiMhlv Hhortened, by observinji lliaf. 
acid, and the aluiniti.i, iron, and man- the follciAviiif; salts are iiir imp.itihlu 
•faacse fit tliev he present) in,av be witli earli othei, and raniiot exist lo- 
separ.itod by the iiiles laid down uciher inn. it '‘r, except in very minute 
below. piopuition- ; — 

X 'To ascertain the presence of the Salts. fncompatihle witfi 

dilfcrcnt nitrates. The iiilrates hu^ ^1- r^*'t''^^tes oflime and ina^- 

seldoin occur in wateiN, but vvlien they Ini 3 nesia. 

do, they may lie detected l»y Uie‘¥of- “^Mnuates of lime and 

I'lwiiift re-ult'.: — Alkaline nitrates * ‘ t m urnc'.ia. 

may he detected hv fieciii;r the watei C Alkalis, 

examined I'loni sulpliinlc acid hv ‘„4 j.ji'jrt •< C'li Iion.itc of inatriicsi 
means of acetate ot haivtes.atid from * t ^Im iate of barytCi.. 

innriatic ari-i hv acetate of siher ^Alkalis, 

Mv'ipor.itc the tillered liquid, and V’Miniate of harvlcs, 

tieat the ilry mass with alcohol ; what Alum -^Nitrate, miiriale, carho* 

the alcohiil leax es can consiot only of J nate of lime, 

the alkY.line iiilratcs and acetate of niacrnesia. 

inne. Dissolve it in nalei. If car- q f Alkalis, 

honatc of mairnesia occa'.ioii a preci- ‘ ^ YMmiate of bai vtes, 

pit ate, lime is'pioaent. Separate the "i Nitrate and mmiatc of 

lime hy means of carhonote of mag- ‘ ^ ^ lime, 

nesia. Filtei !»,nd evapoi.ilc to di\. u„i_] f Alkalis, 

iJCss, and treat ‘the diicd mass with ot i ii I'ttc of harvlc**, 

alcohol. The alcohol now leaves only *“«'*• ^Eailliy rarhonatts. 

the alkaline niliMlcs, wliicli may be 

nsily lecogniscd and distingui^bed | '*■] Alkaline eaibonatcs, 

b> (heir lespcctive nropertics. Ni- "«ryie3 ( Kartliv carbonates, 
trutc ot lime.— To detect this suit, m, C*‘^”M'^‘ f’-l<*'><‘<‘*t*ldot lime, 
eoiiMMitratc the®‘watcr, and mix it Alkaline cai lion;ite>., 

wifli alcohol to separate the sul Kartliy cailionates. 

phates. Filter, and distil off the al- Ilfurinte of S Alkaline « mi hoiiatc, 
cohol ; then separ.xtc the muriatic magnesia ’i| Alkaline suIplrAtcs. 
acid by acetate nl siU'er. Filfei, ova- f Alk.iline carbonates, 

porate to dryness, and dissolve tb- Nitrate of 3 Caiboiiatc of magiie.-ia 
irsiduum in alcohol, lilvaporate to lime i and alumina, 

dryness, and dissolve the dry mass in f Sulphates, except of lime, 

water. If this last solution indicate Resides the substances above de- 
the presence of lime by the usual sc'ibed, thcie is sometimes found In 
tests, the water Contained nitrate of water a quanlily of bilumeii coin- 
limc. To detect nitrate of magnesia, biiicd xvith alkali, and in the .st!*l»' of 
the xVater is to be freed from sul- soap. In suca waters acids occasion 
phates and muriates, exactly as de- a coagulation ; and the eoagulum 
scribed In the last paiagraph. The collected on a fillei discovers its bitiu 
liquid thus purified is to be evapo- minous nature bv its comhiistibilily. 
iMted to diyiii'ss, and the rc'>iiliiiini W.iter also si>mctiim*s cmitaiiis cx- 
treated with alcohol. The aleoholte tractive matter, tlie presence of which 
solutionis to bo evaporated to dry- may be detected hy means of iiitiatc 
ness, and the dry mass dissolved in of silver. The water suspected to 
water. To this solution potash is to contain it must be freed from siil- 
he added, as long as any precipitate pburlc and nitric acid by means of 
appears. The solution, filtered, and nitrate of lead : aftei this, il it give 
again evaporated to dryness, is to be a brown precipitate with nitrate of 
treated with alcohol. If it leave a silver, we inav conclude that cx- 
residiium consisting of nitre (the only tractive matter is present. But it is 
residuum xvhich it can leave), tbc not suRicient to know that a mineral 
water contained uitrato of luaguesia.^ water contains certain ingredients; 
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it is iiprossniy to asroitiiiii the |iio- 
])iirtiiins ol tlu'sc, acd thus we ariue 
at theii (‘Ciuiiletu aiiulysi'-. 

J. The ditU'ieiit ai'ii.it llittds mn'ht 
to ho first sov«iiat«'<l and csinti.iti d. 
J'or Tills |Mir|mso, .1 K'liut siiuuld Ik* 
tilled tv\i>-ilii! -Is w ilh Hill waloi. and 
ooiinoi'tod w itii .1 jai lull of luoioui). 
ht.iiidiri(( oAor a ineioniial timigh. 
J<ct the water I'ti made to hoil foi a 
qiiartor of an hour. Tlio aiMial llnids 
will i»ass o\or into the jar. Wlion the 
tti»p:iiatiis is ooiil, tin* t|iiantity of air 
oxpollod from the water iiiaV ho do- 
toimiiied either by hiiiifring the inor- 
rury within in w'ltliont the iar to a 
level; oi if this laiiriot he done, by 
ledueiiii; the air to the proper donsitv 
by calriilution. The air of tin* retort 
oiinht to he eaiefullv Mnlilraeted, and 
the jar i^hoiild he divided into ciihie 
iiielies and tenths. Tlie only >:a-»eons 
bodies eoiitaiiied in water are, com- 
moil air, oxjj?''ii pjas, nitrogon jras, 
oarhoiiio arid, snipliuiettod liydiojcon 
gas, and !<ulphuioua and. Tin* last 
Iw'o nevei exist in water toj^othei. 
The jiresoiicc ol oltlii*i of them must 
he aseeilaiiKsJ proMously hy the ap- 
plication of the pioi'Ci tests.* It sill- 
jdiiiietled iiulioaeti uas he pio«oiit, it 
W'lll ho iinxerl with the iiu eont.uned 
in the gl.'t*s j.ti , and nin^t ho repa- 
rated hefoio this <iii he ex.irniiiod. 
Fill this iiiiiposo the |ni 11111*^1 ho le- 
fimvod into a tnli ol waiin watei, and 
inti II* aeid inti oil need, whieh will al.- 
soil) the snl]diuielted Indioven. The 
losidiinm IS then to he nfrain jnit into 
a iiioreiiiiiil jar and examined. If the 
water eoiitain siilpliuioim arid, this 
pi e\ ions stop is not iieei*s*;aiT. In« 
tioilneo into the air a solution of | uro 
potash, and agitalo the whole gently. 
Till* caihoine acid and sulphiiions 
arid pas Will ho ahsorhod, and Ioa\o 
the other ifasos. The hulk ol this i»*- 
.sidiiniu, ■‘111 tiaotod finm the hnik o| 
tiio w liolo, w ill gi\e the bulk of the 
caihonie acid and snipliiiroiis and 
absoibed. K\ai*oiate the folasli 
slowly, almost lo drniess, and leave 
it exposed to the atinosphrre. Sul- 
phate of potash will be foi mod, whieh ] 
may be separated by ilissolviiig the j 
eaiboiiatp of pnla^h hv means of di- 
luted iiiurmlie and, and filteiing the | 
solution, loo giains of «iilphnfc of 
potash indicate 3 fi*f grains of euI- j 
phuroiis arid, or fxkfifi eubic inph<»s ] 
of that arid in the Btafc of ffas. The | 


bulk of sulphurous aeid gas aseer* 
taiiifil h) this method, nuhlraeteil 
fiom the hulk of the p.\s iihKorhed hy 
the potash, gives the hulk of the ear- 
boiiie ai’id gas. Now 100 ruhie 
inehes ol eailtonic and, at I'le teiM- 
pei.iluie of tiO“ .mil h.iiometer .'tO 
iin-lns, weigli IfiTi plains, lienee it 
IS oA-y to .i«-eeitaiii its weight. 'I'lie 
gas ipinaiiiing m.iv iio examined by 
tlie 00)11111011 eudiomel lie, il piorosse;:. 
Whim a water eonlains MilpburetleiL 
hyliogeii gas, the Imlk of this gas ia 
to be a^eeitiiined in the loMowiug’ 
inannei ;»-rill Ihiee-loniths of a jar 
w'ltli tin* w ater to be ex.iinineil, ami 
iiiM'tl it 111 a water trough, and in- 
tiodnee a little nitrous pas. This 
ga*, inixim* with the an in the upper 
p.iit ol the jar, will loim nitrous and, 
whieh will lender the water luihid, 
hv doc'jioposing tin* sulphuietn'd hy- 
diiigen and jM'enpit.ating snlpliur. 
(Vmtinuc* to add nitrons gas at inter.* 
vals ns lung as red fumes appeal, then 
tnin up the iai ami blow out tlie air. 
11 the hepatic smell (•mtimie, repeal 
thi*. p^oee^s. 'Phe sulphur ]irecipi. 
t.iled ludie.iles tin* propoition of he- 
jialie g.is III the w'atev ; one giain of 
sulphur iiidieating the ptesenee of 
nc.'tiK tliiee nihie iiiehes ol Itiis gas. 

?. .Xfiei li iMiig e-^mated the gase- 
•ni- lioilios, the next step is lo n>.eer- 
l.iiii the pi (•pint oil ol the vatlhy 
iriihonate*. I’o: tin. fiiniose it ii« 
iieees«aj> lo depiite the w .ilei of itx 
HiJphuretted hjdiogen, it if eoiitiiiu 
/Riv Thi«. may he done, either by 
ex|iosii)g it to tlie air for a eonsidc- 
lable lime, or treating it with li- 
tb.'Uge. A suirieienl (|iiniitity ol the 
W’ater, thus {niiilieil ij nece-.s.-ii] , is 
to be fx.iled for a ipiarfer ol an Jionr, 
and libeled when cool. The e^iilby 
earlona’es remain on the bite.**. TPii* 
precipitate thus obtained may beVar- 
bonnte of lime, ol inagiiesi.i, ol iron, 
of alumina, in exon Miiphale ol lime. 
Let IIS suppose all tlicse sulis*anees 
to he prc->ent togi'thei. 'I'leal the 
mixture xxith diluted iiiiiiiatie aeul, 
w'lneh w ill (tipsolxe the w'lmle except 
the alnmiiin and rulphate of lime. 
J>ry this lesidunm in a led-hc.'it, and 
note the x\ eight. Then l.oil it in ear- 
Imnate of soda, saturatii the sod,i xvith 
muiiatic acid, and I an I tlie nnxtuie 
for half an hour. Tai honate ol lime 
and alumina niecipitate. Oiy this 
precipitate, and treat it with acetic 
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arid. TIio ]im<* xvill be dissolved, and 
till* M’ill u'lnuiii. J)iy it and 

wrinli it. Its niMfilit S'llitiacliMl fiimi 
llie iiji^iiial wei^lit, I'hes the ^iropor- 
iKMi nl siilpliiite of liiii(‘. The mu- 
ii.ilie Milutiuii coiitaimi lime, lOAjr- 
iiesiit, nn*l iioii. Ad«t aiiiiiiiiiiia as buif; 
as a I'l'ildisli |)U'ei|iitate apix'jis. The 
iniii ami [lail ot the ini\,;iiesia aie 
thus sepatalcd. Diy the pie» ipitati*, 
and f'xpnsL* it to the air for sometime 
ill a lie.'it ol then tre.it it ,*vith 

aeetic mud to dissolve the masiiesiu, 
VAhieli stiliition is to be .iildi'il to tbe 
iiiuM.'itio s(ihitioi). Till' non is to be 
re-disMihed in munalic arid, pieii' 
fitaled ly an .ilWaline t.iit'Ofrile, 
diied and weisriied. Add snlplinne 
ai id to the mill latie solution .is loiijf 
as any pieei; itate appeals , then heat 
the solution and <'om-eiili ale. Meat 
the snlpli.ife ot Jiiiie thus obtained to 
redness, and vvi'ipli it 100 {grains ot 
it are ei|ui\aUuit to 71 7 “I caibonate 
oflnnediied, Preeipir.ite tlie inaff- 
Hesi.i hv means of I'uilomile of aoda 
Drv d iind i\eit,'Ii it. Itnt as part ie- 
jnaiiis in sidution, eMipoiate to dn- 
iiess, ami v\ash the le-iduuin with a 
PutBeioiit nn'iT.titv ol distilled water, 
to dis-nlve tlie muriate ol soda and 
•iilplint'' ol liiiio, il anv lestillpie- 
fcoritruliat ieii 4 _'ins heiiiml is ear- 
lionate ol niafruesia. Weigh it, and 
aild its weiciit to tlie loniicr. The 
Milphate nt Mine, if any, imisl also be 
Bepaiated and weiehed. 

y. We have next to asreitain the 
propoition ofniineral acids ot alUalit^, 
il any be iire^ent nneoinbiiied. The 
acids whieh may be probeut, omittiiift 
tlie gaseous, aiV the snlphuiic, nm- 
lialic, and lioiaeie. The propoitioii 
of sulphuric aeid is e.aady determiiieil. 
Sationte it uith liaiytcs water, and 
Ignite till) {irceipitate. lot) ginins ol 
Milphate ol haiylos tliiis foiined in- 
dicate ulO ol real Milpliuric acid. 
Saturate the muiiath* acid w'itli ba- 
rytes watei , ami tin'll piecipitaie the 
barytes hv biilphiinc acid. 100 parts 
ol the ignited precipitate are eqniva- 
lenl to 2:173 grains of real iiuiriatie 
acid. Prcfc pitate the boi acic acid by 
ineaiH of acetate of lead. Decom- 
pose the borate of le.id by boiling it 
In sulphuiic acid. Eiapuratc to dry- 
ness. Dissolve tlie boracic aeid iu 
alcohol, and evaporate the solution; 
the acid Iclt beliind may be weighed. 
To estimate the piopoition of alkas 


line carbonate present in n water enn- 
t.iiiiing it, saturate it with joilphnnc 
aciii, and note the weight ol ical 
acid lU'cessaiy. Now 100 grains of 
leal .sulphuric acid Siitnr.itu 120 0 
potash, and t<0‘0 soda. 

4. Till; alkaline <«ulpbatea may be 
estimated by precipitating then acid 
by means ol nitiate of hai ytes having 
pieviously fiecd tlie water from all 
other suli'haies ; for ll7r* gialna of 
ignited sulphate of haiytes indicate 
})*0 grains of dried Fiilphatc ol soda ; 
while M7r> snlpliate (it barytes indi- 
cate 11 ot dry biilpfiate of pota<‘h. 
i Sulphate of lime is easily estimated 
I by evaporating the liquid containing 
' It to a tew ounces fhnving pieviously 
.-aturated tlie earthy carhoiintCK with 
uitne acid), and precipitating thesul- 
plnte ot lime by means ol we,ak iil- 
colud. It may tltcii be dried and 
vv^'ighed. The quantity of alum may 
he estimated by precipitating the alu- 
111 Ilia hy carbonate of lime or ol mag- 
nesia (if no lime be present in the 
ln|unl). Eleviui grains of the alu- 
mina, heated to infandesecnce, indi- 
cate 100 ol Cl vstallized alum, or iiS of 
dried salt. Sulphate of magnesia 
may he estimated, provided no other 
sulphate he piesent, by precipitating 
the acid by ine.ins ol a barytic salt, 
as M7b parts ot ignited sulphate of 
baiytea indicate T'dlJ of sulphate of 
magnesia. If sulphate of lane, and 
no other sulphate, accompany it, this 
may be decomposed, ami the lima 
pieeipitateil by rarbnnate of magne- 
sia. The weight of the lime thus ob- 
tained, enables 11 s to aseertaiii the 
quantity of sulphate of lime contained 
ill the w atcr, 'I'he whole of the sul- 
phuric acid is then to he preeipitaied 
l»v barviCH. Tiiis gives the qiiariTity 
ol sulp'iinic acid ; aiul suhtracting 
llic poition which helungs to the sul- 
jdiatc of lime, there remains that 
which was combined with the mag- 
nesia, from whieh the sulphate of 
magnesia may be easily estimated. 
It sulplintc of soda be present, no 
eaithy nitrate or muriate ran exist. 
Therefore, if no other earthy sulphate 
be present, the magnesia may be prcci- 
pit.ited by Bodii, dried and w'eigheil ; 
2*46 grains of winch indicate 7*46 
giaifis of ill led sulphate of inagiit'>ia. 
The same process succeeds when siil 
pbatc of lime accompanies these two 
fulphates; only io this case the pre* 
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ripltat<?, which consi‘its both ot lime 
niid in iffnosiii, is to Im dissolved in 
s'jl|ihuric arid, rv.iporatrd todiyness, 
a-id treated with twice it^ Wi‘i(fht ot 
cold water, wlurli div-MiUes the ‘■iil- 
jdiate or luairnesi.i, .ind leave** tlie 
other ••alt. Let tlie ••iilpliate of maf'- 
. 'sia lie evaporated to drviiess, ex- 
I>o'*ed to a he.it of 400'^, and weitfhed. 
The H.itrie pioce^s sureecds if .alurii 
he |iieseiit in-tcad of sulpli.ite of Iiine. 
The preeijiil.vte in tins ease, previ- 
ously diied, is to be tieated with 
aeetie acid, whleh dissolves the inasr- 
iie^ii'i, and 1e:ivi‘s the nhitiiuia. The 
iiiaeitosia may be attain pieeipitated. 
iliied, and wei;jbed. If sulphate ol 
iron he present, it may be separateil 
by eiposm}! the walei to the air for 
some davs, aiiil iiiiNlmr with it .t por- 
tion ot aliiiniri.i. UoTli the oxid? of 
iron, and the sulphate of aliiniitia, 
tliu» foimed, preeipitate in the state 
of an liisolnhle powdei. The .sul- 
phate of maffiiesia may then be esti- 
mated by the mles above ^fiven. Sul- 
phate ut iron iiiav be ehtimated by 
preeipilatififf the iron by means of 
pi nssie alUali, haviiu; picviously dc- 
tcrinniedthu weijflit of the preeipitate 
produecd by the pi ussiate in a solu- 
tion ol a ^iven weight of .snl]diate of 
iron in water. If muriate ot iism be 
also present, whieh is a veiy rare 
case, it may be separated by evapo- 
ratint^ the water to drvncss, and 
treatiiiif the revidnnin with aleuliol, 
whieh dissolves the muriate, and 
leaves the sulphate. 

5. If miniate of potash, or of soda, 
without any other salt, exist in water, 
we have only to di•l’o[ 1 lpo^e them Fiy 
nitrate of silvoi, and div the precipi- 
tate ; lor IN ‘J III miniate ol silver in- 
dicate O'.'i ol ninnate ot potash , and 
lS'2 of miniate of silver indicate 7'.> 
of common salt. Tlie s.ame piocess 
is to be followed if the alkaline car- 
bonates be pre-eiit ; only those en- 
bonates must be previously satuiatod 
with sulpliune .leid ; and wc must 
precipitate the Tiiiii-i.ilic acid l»v 
means of sulphate ol silver instead 
of nitrate. The presence ol Hiilpliate 
of soda, docs not injure the success of 
this process, Ifinuiiateof ainmnnia 
accompany either of the fixed alka- 
line sulphates, without the pieseiice 
of any other salt, ileeompose the sal 
ammoniac by barytes water, expel 
the ammonia by boiling, precipitate 


the baryto.s by diluted snlphiiMC acid 
and saturate tlie niiiriatie acid witli 
soda. The sulphate of barytes thus 
pie* ipitated, indicates the ({iiantity of 
muriate of anunoni a, 11*75 prains of 
sulpliate iiidieatiiip (i/'O grains of this 
s,ilt. If any sniphales lie present in 
The solntinn, they ought to he pievi- 
oiisly separated. It common salt bo 
accompanied by muriate ot lime, mu- 
liatc of magnesia, muriate of alu- 
iiiiiia, or nmriate of iron, or by all 
tliest* together, without any other 
salt, the earths mav he |ireei pi- 
rated f»y barytes watey, and re-dn- 
solved in muriatic acid. They are 
then to tie separated Imm each other 
by tlie lilies tormerlv laid ilowii, and 
their weight, being deteniiined, indi- 
c.ates the quantity 'if every particular 
earthy muriate coiilained in the w.i- 
ter. For .'i') grams of limi‘ i'^icato 
loo of dried mnri.ile of 1 iiiie-:i 0 
prams of magne-ia imlieate I no of 
the muriate ot tint eailli ; and 'JTN 
grams ot alnmma indicate 100 of tho 
muriate of alumina. 'I’he barvtes is 
to lie separated Iroin flie solnfion I 
snlphnnc acid, and the nmnatie acid 
expelled by heat, or salinated with 
soda ; the common salt may then bo 
ascertained by evaporation, subtrni t- 
iiig ill the last ease the proportion of 
common salt indicalkd hy the know 
ciuaiititv of muriatic acid, fiom which 
the earths had been sepaiateil. When 
siilpliatci, and mnrrites exist toge- 
ther. they ought to he separated either 
ly piecipitating the milphatos by 
means of alcohol, or by evaporating 
the whole to divness, and ilisiiilving 
the eirlliy miniates m aleolinl. Tho 
salts thus separated mav lie estimated 
hv the lilies alieadv l.ti'l down When 
alkaline and eaithy muiiales :tnd 
«ulph.xte ol liitie occur tipetlier-, tho 
last is to he decfirnposed by me m# of 
muriate of bai ytes. 'I'he |>reci)iitato 
nsceiliiins the’ weiglit of snlphiitc 
of lime coiit.imed in tho water. 
The estimation is then to be con- 
•Incted as when nntliing but ninriate< 
are piesent, only from the muriate of 
lime that proportion of murbire must 
be deducted, which is known to liavo 
been formed by tbe addition of tho 
miniate of barytes. When inntiates 
of soda, magnesia, and aliimiiia, arc 
picseiit together with su1|, bates of 
lime and magnesia, the water to he 
e.'tiuniocd ought to be divided into 
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two equ!tl portions. ' To the one por- by means of carbonate of lime, and 
tinn add carbotiate of magnesia, till note its quantity. This gives the 
the whole of the lime and .ilnmina in quantity of uiuriute of magnesia ; aud 
precipitated. Asceitain the quaiititv Mihtiactiiig the muiiatie acid euii> 
td lime, which gives the ptopovtion ol taiiicd in that salt lioin the whole 
sulphate ot lime. Preeijiitai<‘ tlie snl- acid indicated by the precipitate of 
]<hndo acid b/ iniiiiule ol baixlcs. silver, we lia\e the piopoitiou ol tnu< 
This gives the quantity eontaiiied in riate of lime. Lastly, saturate the 
the sul]>h:ite of magnesia and suU lime added to precipitate the inagne- 
phate of lime ; suhtracting this last sia with uitric acid. Then precipitate 
porthm, wc have the quantity of aul> the whole of the lime h\ sulpliurie 
phatc of magnesia. Fioin the second acid ; and subtracting ft oni the whole 
poi-tion ol water, prociinlate air the ot the sulphate thus lormed. that por- 
inagn'*sia and alirninn by iiiean« of tion lormed by tiic carbonate uj lime 
linie-waler. The weiglit of these added, and by the lime contained iu 
earths criahles us to ascertain the the muriate/ the lesidiium gives us 
weight ot muriate ot magnesia aud the lime contained in the original 
of niumina contained in the watei, nitrate; ainl .’10 grains of lime lurm 
Niihtractiiig that part of the magnesia KHI of dry nitrate of lime, 
which existed m the state oi siil- In a general viexv of the geology of 
phate. as indicated by the examiiia- Cngland, the hot wells and w.iiui 
tion k' the til si poitioii of w.itci. spiaigs must not he neglected. The 
After this c<tiniatiun, precipitate the waim iipiings in Derbyshiie vary in 
Bulphiiiie acid by bai^tcs waler, teinperatuie from 6H to 82 tlegrecB, 
ami the lime by carbonic' acid. The though esiclx spring preseives the 
liquid, evaporated to diMiess, leaver same degree of heat except in situa- 
the eomnioii tioiis where the wateis ha\e been 

d. It now only remains to explain intermixed with those near the sur- 
the method ol asceitaining the pro> face, by excavations made In mines, 
poitioii of the nitrates which may or by other causes. Thu elTccU of 
exiot ill xvalei's. When nitre necoiii* iiitciiial heat appenr to extend iiiidvr 
panics sulphates and inuiiates with« the whole distiiei that contains hasal- 
out any othei nitiates. the sulphates tic amygdaloid or toad stone ; lor the 
nie to be deeoif.posed by aretate of rivers ol this county aie laielv irozen 
iiai jtes. and the niiiriatoH by acetate except in still situations, when the 
<il siher. The xvuter, alter filtration, tiieiniomctci is little more than 10 
is to be evaporated to dryness, and degiees above zero. A very sciiRihlc 
the rosiduiim tieated with alcohol, degree of waniith may he perceived 
which dissolves the acetates, as 1 in the water ot the Cinniford eaiial 
leaves the nitre, the quantity of w'hicli betxveen Mai lock and Ciicli, and nu- 
kiiay he easily caleulated. It an alkali ineroiis exhalations fioin warm springs 
lic present, it ought to be previously may be frequently secu lising Irom 
eatu rated with sulphuiic oi niuiiatic the neighbouring hills. The warm 
ueid. If nitre, coimnon salt, nitrate spiingn of llutli and iJristul have a 
of lime, and inunate of lime or mag- nineh higher temperature than those 
nesia, be present together, the water of Deibyshiie, owing, proliiibly, to 
oiijjilit to be evaporated to dryness, their being less intermixed with tho 
and the dry mass treated with alco- waters near tho sin lace, as they issue 
liol, which takes up the earthy salts, iroin fewer apeituros. It has been 
Eioin the lesiduiim, rc-ilissol’ved in remarked that warm spiings arc pi in- 
water, the nitre may bo sepniated, eipally eontiued to basaltic and vulca- 
and calculated .is in the last case, nic countries, lii Iceland, in the 
Tho alcoholic solution is to be eva- Azores, in Sicily, in Ital), and various 
poiatcd to dryness, and the residuum parts of Europe not distant from vol- 
re-dissolvcd in water. Let us sup- came or basaltic locks, numerous 
pose it to contain muriate of niagne- warm .spiings exist ; but in the wliole 
Hia, nitiate of lime, and niiiiiatc of of the United States of America, 
lime. IVccipitatc the muiiatic acid wbeie there arc few basaltic rocks, 
1>y nitrate ot sihcr, xvlnch gives the warm hpriiigs are seaicely known, 
proportion of mniiate ot magnesia Tiiese reinurks arc vonliriiied by the 
And of lime. Scpaiate the inagiic^alaituutiou of the warm springs in Uer* 
G13 
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snvrouiidpd tty Iicd^ of basal- 
tic rock iicaily .illiod to lava. Tin* 
hot springs of Soineractshiu* arc si- 
tuated on tli5 western side ol tlie 
island, not f.ir from rite line of basal 
tie loeks extending (loin the roasts (>< 
Wall's and hi'l.ind to tlie Ilrbrides. 
ami terminating at its norlhein extre- 
mity, in the aoleHnn; monntains of 
Iceland. It will seaieely lie denied 
that the boiling fonnlaiiis or ge^seiH 
of that country, and the w.irin spiiiigs 
of Italy .iml Sieil\, dei lie theii ten,- 
lieratiJie from snhii-rrant'.an tne; and 
it is eoiilrai'v to the e‘-:ahlished rules 
of jibiloMipiiv to mu'tj|tlv rouses and 
seek toi oMirr •'oni I’cs (it lu*at in I he 
waters of Italli oi iliixttin. 'I'lie loi- 
iner li.ave pieseiaed then higli trin- 

{ U'lafuie lor two tiioiis.ind yeais ; 
icnre it is nl)^io^;‘' tli.it th'*\ n»i‘ lioni 
a gie.it dej th, l.n below the elli'eN o» 
tho‘-e rliunges take pl.iro noai 

the sml.ice it is inilhei ig.i. likable, 
tiial the hot wells o| M.uh and l.'ie 
boiling fonnlains ol Ireland holli ron- 
tairi in solution silinops e nth, one of 
the most lo-olnble sall^tanres in na- 
ture ; the ‘‘imilaiily of tlieir roiitents 
all^ords a luriher rontirinatum that 
they denve their heat Iroin Use same 
cause ; and we h:no every proot the 
Hubjerbw ill admit ol, that t his raime 

is siiiiteirane.an tiir. 

Temperature of the lint /raters in 
A'ng/ii/ifjf, and some other parts oj 
ICurope. 

Fahrenlioit, 


Biistol . - - 


M.alloeic . - - 

hd 

llnxton . - - 

8'J 

Bath . - - 

lid 

Vichy. Aiiveigne _ 

li'O 

C.arl'^h.id, IJohemia - 

lO.'i 

Aix-l.a-Uh-apelle, Fl.an- 


deis 

143 

Borset, iie.ar Aix-la- 


Chapellc 

132 

Ba: egos. South of 


Fiance - - - 

12d 


WATKR, (OXVfiKMlZKD), oi 
deutoxide of liydiogeii : Intelv formed 
by M. Thenard. 'I’lw* deutoxide of 

barium beiiu' dis-nhi'd i>i w-i’cr ;inil 

aulplinvic arbi adiled. Ih.' jnteoM b* m 
bnniiiii or baiades InlN doivo, 1. avr v 
the oxygon coiiilnrird wiUi U.e walei. 
It l ontiims, at :b2 degrees Katnenheit, 
when •‘utnrnted, twice the qnanlilv ol 
oxygon of eonuiion w.ilei. Spicitie 
gravity I'drsi. in cousequcucc uf this 


-WAX 

great tlensUy. when It in poiTted into 
common water it falls down like a 
suit of tyinp, though it ii very so- 
luble. When sipt-lied to t!u* longue it 
whilrns it, lliiikens the <-aliva, and 
prudnees In the org.ins ol taste .i sen 
satioii w'hii h ujipMi.irlu's to that uf 
ta*t r rnietir. Resides the oyidr of 
siher there .are spveial othei oxides, 
whirh act w illi vio’ei cc on n\\g'*iia- 
led w.ater ; lor example, llie pnoxiile 
ol manganese, tliat ol eobalt, llie ox- 
ides of lead, iiliitiiinai gold, iiidinin, 
ihodimn, palhadiimi. Several metals 
in .1 stale ol extieme divi-ion, oer.i- 
sion tlie same plienomeiioii ; such 
as siher, pl.ilinnin, gold, osiiiiiiio, 
iridiiim. ilioiliiim, paThu’.inm. The 
aeuls render the oMgeiiatr'l w ..ter 
nioie staid.', b'ri a, albiiiiien, and i>r- 
h.tm, do not diseng.ige ox>geii li oin 
w.itei, even veiy much exygni.if -'d. 
I’.iit till* ti'Mie otihe lungs I'nl into 
thill slices and well washed ; that of 
the kidnec 1 and llie sj)|oen, duve tlic 
oxvgen out of the water. 

WAV liiil.ITR. ('•lour gre\ish- 
wlnle ; siiiuni/, pear.y : trriiis!i:rent : 
as liard .is llimr sp n ; brdth* ; ‘peei- 
he giaiit) 2*11 to ‘i'S. Ih r•lnstitnelll• 
are, almnina hme 1*4, w.urr 
— Harv. At Jlauist.aple in Itecon- 
“liiie, where it was ^ t foimd liy Ur. 
W.ivrll, It Iraieisi's^ ite-i l.iv, m the 
foim 111 small eontenii oi aiieons \eins. 

WAX, is an oilv e.infii le m ittcr. 
gathered hv bee^ lioni planl*. Ihonst 
saV' the Idoiim on linit is leai 
\l^x ; ami lliatit is wax sjiread o.er 
leaves which prevents theiii I lom In*, 
log wetted, as on the rahhage-leai', 
lie liken ise Jinds it in the leenl.i 
some iegetalile>, partirnlarly in that 
ol the small hon^e leek, inwh.fh it 
abounds. Huber, ho*eever, as'^eitu, 
Ivom Ins observations, that the wax 
in bee-hhes is an iirliliri.il prortne- 
tbni, made by the bees Iimiii honey ; 
that they ea’nnot pioniie it Mnh"ix 
liieyh.ave honey or sugar lbi the pm- 
pos'e ; ami that law sugar aihinU 
more than Inn.i'V. It uas long cm.si- 
clerrd asaie^in, Irom soim* piop r- 
ties rriimiion to it w tli ri sin*.. LiJ; * 
them, it Inrni-hes a i "il .m! ai id 
l)V distill- hoii. an l i- :*olii' le i ' nil 
oils; but ill severril lesie t-- n diifers 
spiiHlIily Irom resins, lake the--,'*, wav 
has not a strong aromitio tiinte and 
smell, hut a very weak smell, and 
w^cu put e, no taste. With the heat 
2B* 
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•f boilinff Watrr no T>ri(ic5plr^ am 
di'jtilicd from it; whoiens with that 
lietit, some e>ssentnil oil. or at lt a*-t a 
S])intii3 iei*t*n, ia obtameii from i‘»’Pi y 
resin. Farther, wax is h-s, «o'ii))Ie 
Jn alcohol. II w.ix lie ili‘«1i!hMl aviIIi a 
licat irieater tli.m that ot hoiiinvr wa- 
ter, i| muv •><' <leeomiM)-cil, lint not -o 
pa‘*ily as* resins e.in. Ily this <listi1- 
lation a small qiiaiility ol water is 
first separated lioin the wax, and 
then some verv volatih' and vej\y ]>e- 
netiatiinr aenl, areompaiiie I with a 
small (|nantily of a veiy fiiioi and 
srerv odor.fr ions oil. As the distil'a- 
tioM advaiiee®, llo* and heconies more 
and iTioie stiniif;, an I the oil more 
and moi4> till ils nm-islenee is 

sneh that it hecomes solid in the re- 
ceiver, and is tlwn railed hnllei ot 
wax. When tliedisiillahiiii is hiiisheii, 
rioth’iif? lem.iiiis hut a small qiiantity 
of eoiil, whieli is almost iiieoiuhiis*. 
tible. Wax o.innot he Kindled niilesM 
it ifi previously heated hiuI rediiecd 
into \ ajioni’s : mv^hieh respeet it re- 
neiuldes 1 it o h, Tlie oil of hottei ol 
wav inav, hv lep'^ated distillations, 
be atti'iurited and rendered more and 
more llunl, her luse some poitioii ol 
arid is tneiehv separated fiom these 
su'staiieev , wliidi elleet is similai to 
what liappeiis.jn the distillation oi 
other oils and oily com retes ; Iml 
this lemnrKahle elleet atteinls the rc- 
Jieafed distillation of oil and butter ot 
wav, that they heeonie more and 
more holtilde in aleoiiol, and that they 
never acquire crt eater consistence Siy 
evaporation of tlieir innre fluid paifs. 
Hoerlmave kept butter oi wax in a 
lass vessel open, or earelesslv closed, 
urinff tweiilv years, without acqui- 
ring a moie solid consistence, U may 
be i^emarlced, that wax, its butter, and 
its oil, differ entirely troui essential 
ollS aud 1 -eslns in all the nbo^ e-ineii- 
tioned propel tics, and that in all these 
they perfectly resemble sweet <dls. 
Hence Alacqiier concludes, that w'ax 
resembles resins only in being an oil 
rendered concrete by an acid • but 
that it dilTers essentially from these 
in the kind of the oil, which, in resins, 
is of the nature of essential oils, 
while in wax, and in other analogous 
oily coneretioiis, (as butter of iiiilk, 
butter of cocoa, lat of animals, sper- 
maceti, and myrtle wax), it is of the 
nature of mild unctuous oils, that are 
not aromatic, and not volatilo^ ^nd 


are obtained from TCgeUbles by eit- 
piession. It seems probable that thn 
aciililying principle, or oxygen, and 
not an actual acid, may be tlic lead- 
ing cause III the ‘«**lidirv, or low fusi- 
luiity of \i .ix. Wu'c is ve>-y usdul, 
o-.pei'i illv MS a iietter material than 
aiiv oi'.-'r toi eanillcs. Wax may be 
depriied oi ils nutiiiul vellow disa* 
gieeabJe colour, and be perfectly whi- 
tened li\ cxposuie to the united action 
of air and Avaler, bv which method 
the colour of niiuiy substances may 
be dcstroveil. Tlie ait of bleachi)i|^ 
wav coll^l•'tH ill increasing its sur- 
face ; lor whicli purpose it must be 
iiie!t.*d with ,i degree of beat not siif- 
iicicnt t.) Slider Us qiialily, in a cal- 
dron so di-posiMl, that the mellod wax 
niav flow gradually through a pipe at 
the liottom i>f ilie ealdroii into a large 
tub filled with wal u*. in which is fit- 
ted a large wooden cyliiider, that 
turns contiim illy loiind it.s axis, and 
upon whicli tiie incited wax falN. As 
the surface ot this e\liii lei is always 
iiioihIoiumI with eol I water, the wa.v 
falling upon it iloes not adliere to it, 
hut quickly hi*ci>in*'» solid and flat, 
.and acquires tlie lorm of ribbands. 
The rontiiiual rotation of I he cylinder 
eat lies olF Ihese tihhaiids as fast as 
they aie lormeij, ami distnhntes them 
thiougli the tub. When all the wax 
that is to be whitened is thus formed, 
it is put upon huge liames covered 
With iiiieti cloth, winch aie supported 
about a toot and a b.ilt above the 
gioimd, in .1 situation expubcd to the 
air, the dew, .u.d the sun. Tlie thick- 
ness of the hcvcial iibbaiiils thus 
placed upon the ti.unes, ought not to 
exceed an inch jiiid a half, and tlicy 
oiiglit to be moved from tune to time, 
that they inav all be equally exposed 
tv» the action ot the air. It the wea- 
ther be lavoiiiable, the colour will be 
ch.ingial ill the ipace of some days, ft 
IS then to he le-inelted and tormed In- 
to ribband!i, aud exposed to the action 
ol the air aa belore. These opera- 
tions are to he repeated till the wax 
is rendered perfectly wliitc, nml then 
it is to be melted into cakes, or formed 
into candles. Wax couvists, accord- 
ing to AIM. Gay Lussac and Thenard, 
of 

Oxygen 6*541 

Hydrogen 12*<>72 

Carbon 81*784 
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'Wax If employcil for many purpo- 
ses iu several arts. It is also used in 
niedirtne as a suftriiin^, pinollient 
and relaxing i-pinedy : hut it is onU 
used extoniall)« mixed witli othcr 
BUhfrtiinros. 

WKLD, oi WOAIJ), (n-seda lutr- 
ola, Linn,) is n plant niltiviiied in 
Kent, llerpfnitUhiip, and niaiiv ntlirr 
parts of this Icingdoiii. T!io whole of 
the plant is used lor dying vt-llow ; 
though «onie as^sort that the hi'c«U on- 
ly aftoid the colon: irg ni.itter. Two 
soiU of weld arc di»linvuished ; the 
ha<^tard. or wild, whirli grow* nalii 
lally in the lields, and Die iiiltiidtcd, 
the stalks of which are siiiallei, and 
red so high. Foi d^eiiitr, tlie latter is 
)rt*feriod, it ahounding move m co- 
ouiing matter. The more slender 
the bialk, ihe more it is valued. 
When the weld is r.pe, it is pulled, 
dneil, and made into bundles, in 
which state it is used. The yellow 
roiiminnicatcd to w’ool l,y*w'el(l has 
little |>einianen< it the wool be not 
pre\ lonely iiepaird by some inoi- 
dant. For tins purpo'^e .iluni and tar- 
'ar aie l•«<e(l, by menus nt uhieh this 
plant gives a veiv puie \ellow, whieh 
has the advantage of Ining peitna- 
iicnt. For the hoiliug, wliii h is eon- 
dueted in the e«-inn‘on w'a\, Hellot di- 
rects font ouiiecs ol alian to even 
pound of wool, and onlv one oii-ne o) 
taitar ; many djet**, howciei, use 
halt as miicti taitai as alum. Tailai 
reiidei'B the eoloui palei, Init more 
lively. For the welding, that is fo«' 
the dying with weld, the plant is 
boiled ill a fresh bath, ineloon.g it in 
a bag of thin linen, and keeping it 
from lisiiig to the top tiy iiieaii.s of a 
heavy wikuIom cioj.?. .Some dveia 
boil il till It sinks to the bolUun of the 
coppci. and then let a eioss down up 
on it : other?, when it )'• boiled, take 
it out with a rake, and tliiow> it away, 
Hellol dll cots live or .six pounds of 
weld for eveiy pound of cloth: hut 
dyers seldom u«e so inurh, contenting 
themselves with three or four pounds, 
or even much less. To dye aiik plain 
yellow, in general no other ingredient 
than weld is used. The ^iik ought to 
be scoured in the proportion cd twen- 
ty pounds of soap to the hundred, and 
afterward alumed and refieshed, tiiat 
is, washed after the aluiiiing. A b.vth 
is prepared with tw o pounds of weld 
for each pound of lilki which after a 


quarter of an hour*! bolllngia to 1)6 
passed thiough a sieve or cloth into % 
vat. When it is of such a tempera* 
tare as the hand can bear, the silk it 
put in, and tinned till the colour is be^ 
come uniform . dining tins operation 
the weid is boned a second time in 
!ic<sli water; about hall ol the ruif 
bath is taken out, and its plare sup- 
plied by a fie*]! decoction. Tina fresh 
bath iiuiy be used a little hotter than 
the ^rmor: too gieat a degiee of heat, 
however, must be avoided, that no 
jiait ol the coloui alieady lixed may 
be dissi'lvert ; it is to he luniecl as be- 
fore, and ill the ineantiine a quantity 
of tin* SKhes of W’ine-loes is to be dis- 
solved in a part of the second decoc- 
tion ; Die silk is to be taken nut of the 
bsilh, that more or less of this solu- 
tion may lie put in, according to the 
shade r^'piiied. After it hair been 
turned a lew times, a hank is wiiiiig 
w'iDi the pin, that it mav be seen whe- 
ther the colour be sullicieutly full, 
and have tlio proiicr gold cast ; if it 
Hi nnld not, a little miv'e of the alka- 
line volution is added, the cllect of 
which IS to give tlie colour a, gold 
cast, and to render it deeper. 1» this 
wav the process is to be continued, 
until the silk has atlained Die dcsiied 
shade ; the alkaline^dution may also 
be mldvd along wilfra secoml dccoc- 
tieii of Die weld, alw ays taking earo 
that the l ath is not too hot. II we 
wish to pioduce yellows v\ilh inoie of 
a gold Ol joii(|iiille colour, a quantity 
(If aiinatM pioporiioMcd totin' shodo 
reqniicd niiisf, be fnbled to the bath 
along v.iDi the alkali. A water-co- 
loui, called vvclil-vcllow, is much 
UH>d by jiaper-haiigitig tnanufiiLtu- 
rors. Tlii-t IS the ( olouiiiig m.Uterof 
weld jiieciintatcd with .in eartltvjhase. 
The follow. ng is given in the Flmoso- 
pliical Mnganne, as a inetlioil of jire- 
pni'iiig il VP17 hue:— Into a copper 
vesBf.1 put lour poui ds of line washed 
whiting, and as iniicli soft water, and 
boil them together, stirring tliern with 
a deal stirk, till Ihe whole foinis a 
smooth mixture ; then add gradually 
twelve niiiircs of powdered alum, still 
stifling, till the eHei vesreiice eea»es, 
and the whole is well mixed. Into 
another copper put any quantity of 
weld, with the roots uppermost, ]iour 
in soft water enough to cover every 
pait containing seed ; let it boil, but 
uv1 more thau a quaitcr of an hour 
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tnVe onf*!!!* vreM, anil fct it tf> drain, 
and pass tho vvlidle of llie Injiior 
tlii'uii!;li danncl. 'fo tlio hoi inixturp 
ot earth and water add ns muih ot 
deeoctioii ao will jirodiirc a pood 
colour, heeu it on the hie till it I'Oil'*, 
and then pour out into a deal or 
eiirtheii \es«el. The next day the li- 
<]iioi may he deeauted, and the colour 
dried oil ehnik. 

WJfillNErilTK. Foliated Scapo- 
lile. 

VVIIKAT.— See Ih'rmi, OfSiten, 

Ufartfi 

WIlKT-SliATF. Tolour jrrecnith- 
grey; fochly irliininering ; fiaetnie 
elaty in the lai.re- spliiilery <i, the 
amall ; feels ra^lioi gioasy; ■•]ieeifie 
gi avity 2 722 , \ ery tine vai leties are 

hioiw,'liT from Tuikev, enPed lloiie- 
stiuies. It ii* used tor slinipening fcteel 

ill'! rut en's. 

WI112V. The fluid i.aU of mdk 
wliieh remains after the curd has 
heeii sejiaiMt* d.- See It con- 

tains a saeeiianno mattei. some Inil- 
tei, and a small portion cheese. 

WHISKY, itilute alcohol, which 
see. 

WHITK rOPl'KIl.— See Tutrnntf, 

WIMTM SPAM.sM, and WIHTK 
J,R \I).--Ser Cl ru.tr. 

V' INTIM.. Chalk rlearod of its 
gros-er imiMiritf.'s, then emiind in a 
null, and made nn into small loaves, 
is sold nndei the name ol whiting. 

WIMO. Chemustn give the name 
of ^^ine ill geneial to all li<|(iois that 
hsiic hei’oiiu* spirituous hv feimeiiti- 
linii, 'I'hus rider, heev, li\dnuiicl or 
mead, and other similar li(|Uoi!ji, are 
■wines. 'riie pnnei|iles and theory 
of the fei mentation whirli produces 
these Iniuora aie e®soiiti,illv the 
same. The mere general pniieiph s 
M-e Ir.ixo exi'liined under the article 
I'omeniaiion All those nutniive, 
vegetaMe, and animal inntleis x\h.cli 
coniniii Migar leadv lonned, aie siis- 
ceptilde ol llie .spiiilimu.s feiment- 
atmn. Thus, wine iiiny he made of 
all the juices of phtiits, the sap of 
tiees, the inlusior.s and decoctions of 
fni irinreoiis \eu:etabies, the mill: ot 
i; iK.ivoviins annuals; end lastly, it 
n..iv he made ol all ripe s-ncciilent 
iruits ; 1 nt .til these snltsfaiiccs are 
Hot e<iiiully pioper to he changed into 
a good and geuoious wine. As the 

C roduL'l ion of alcohol is the result of 
itt spiiituoiw fei mentation, that 
610 


wine may he ronsidered as essentially 
tlie best, which contains most alco- 
hol ttut of all sul staiiecb suscepti- 
ble of the siutiliiona fermentation, 
none is rapahle ol heiog con\erted 
into so good wine, asthe jiiiceofthe 
giaipes ol I'vanee, or of other coun- 
tries that aic neiiily of the ?.iine lati- 
tude, or in the same teir.peialure. 
The prapes of hotter cuuntiies, and 
l•^en O.osp ot the soiithci 11 piovinces 
ol ria'.ee, do indeed luimsh wines 
timt !ia\c a n oie agreeable, that is 
more of a saei'haiine taste ; but these 
wines, tliou'di they aio sulbcienllv 
stiong, ate not eo spiiitunua as those 
of the pioviiioea near the middle 
ot Fiance ; .at Ic.ast, from these latter 
w met the t»e-t Mtiegai and Iirandy 
areiimde. As an examide, theretore, 
of spnitunusi tci mentation in genet al, 
we shall describe the method of mak- 
ing wiiic from the jntee nt the grapes 
of Fiance. Tliis juiep, when newly 
expresBcdV and hefoie it 1ms begun to 
ierment, is called must, .and in coni- 
moii language, siveet wine. It is 
tnihcl, has an agreeable and very 
sueoharme t-iste. It is very l.ixative, 
am! when diank too fioely, or by pei- 
soijs disposed to clnirbnms, it is apt 
to oreasioii Sheso disinxlers. Its con- 
sjstenee is somewhat less fluid than 
that of xvater, and it becomes almost 
ol a pitchy tliickiiess w'heii dried. 
When the imist, is pressed fi 0111 the 
grapes, and put into a propei vcbscl 
and ])I.ice, with a toinperatnre be- 
tween iifry-five and sixty degrees, 
very sensible cfTects am produeed iii 
it, in It shorter or longer tune, ac- 
coidingto the iiaturo ol the liquor, 
and the exposure of tin* pjaee. It 
then sAvells, and is <io raiilied, that it 
frei|nenlly oieithnvs the vessel con- 
t. lining it. if this be iieaily full. An 
iiit»i«line inoTien is excited among its 
p.iit8, .iei'on)|)anied with a eiiiall hiss- 
ing noise and evident ebullition. The 
bubbles rise to the 'iirface, and at the 
same lime is disengaged a quantity 
of carbonic arid of such purity, 
and so dangerous, that it is cajuihle 
of killing, iiistniitiv, men and aiii- 
inaN exposed to it in a place wheic 
the air is not wnewed. 'I'lie skins, 
stones, and other grosser matteis of 
the grapes, are buoyed up by the p.ir- 
tioles of disengaged air that adhorc 
to their snifare, are variously agi- 
tfttedt and are raised in form* of a 
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■cum or lofl and spon^fy cruaf, that 
ci>\rrs tbe Avliole liquor. Diiriiifr tlir 
fermentation, this crust ia frcqiientiv 
raised and bioken by the air di^eii^ 
pa^'ed from the liquor, which forc«*.s 
its nay through it: altvnvHiils the 
( rust subsides, and Ix'coines entire as 
hefoic. There elTc'cts rotitiiiiie while 
the ferinentatiou is briak, iiiid at hist 
gradiiaMy ceases : then the cnisl, Iteitig 
no ]uiit> 4 <r supported, falls in jtieces 
to the liottoni ot the At this 

time, if we wool. I have .a strong and j 
genei'iius wine, nil seiisirile lernient- ! 
ation must he stoppeii. This ]'• done 
by putting the nine into close \ ea- 
sels, and carrying these into a cellar 
or other cool ]d:»ce. Alter this fust 
flpetatioii, an interval of reiiose takes 
place, as w indicated b\ the cessation 
n[ the seusihle cflects of the spiutu- 
oiis fermentation ; and tlius enables 
us to prcseive :i liqiior no less agiee- 
fthle ill its taste, than iiseliil for its 
reiiMiiiE ami iiiitnti\e <|u;ilities when 
rlinnk inudemtely. If wc cxatniiie 
the nine piodiiccd hy this lust fei- 
inonlation, we shall tind, that it dif- 
fers entiiely and esseul iiilly from the 
juK'C of gtapes hetorc ferinciitatioii. 

Its sweet and sacohaiine tasitc is 
changed into one l/i:il is very di/Terent, 
tlioiieli still agiceahle, and somewhat 
sjiiiitnrMis and puin.int. Jt has not 
file laxative ({llallt^ ot iniist, hut nl- 
fects the head, and occasions, as is 
well kiimin, ilj uiikenness. Lastly, if 
it he di-tilled, it ields, instead ot 
the insij'id water o'ltained from must 
t)\ distillation witli the heat of boiling 
n^itei, a Milatiie, svintuoim. and in- 
fl.iininable lii|noi called spirit of w'liie 
or alcoli'il. Tliisspiiit is consequenUy 
a new being, piiiiineed bv tlie kind of 
fpTiiu ntaticpM called the vinous or spi- 
rituous. See Atrnhol. When any 
li'liior loideigiies the spiriluou- fei- 
ineritatuni, ell its p.iits seem not to 
leinieiit at the same lime, olheiwisc 
tlie fei irientatioii would |iiuhaldy be 
verv quiclc'v coinplelcij, and the ap- 
pearaiiep!i would be much move rtiilf- 
ing. lienee, in a liquor much dis- 
posed to fermentation, this motion is 
mere qiii“k and «inuiltaneou» than in 
another liqimi Jess ilisposed. Expe- 
rience lijist shown, that a wine, the 
ferinent-itioii of which is vciy slow 
and tedious, is never good or very 
■piiitiious; and therefore when the 
weather is too cold the fermeutationlB 
(iir 


iisuanyaerelerated by heatin^he pltea 
ill which the wine is made. A proposal 
has been made by a person very intelli- 
gent in economical adaiis, to apply a 
greater than the usual heat to accele- 
rate the fermentation of the wine, in 
those years in which giapes liax'e not 
been siiftieieiitlvri|iened, and w'heiitlie 
juice is nut sutficieiitly disposed to 
leriueiitatioii. A too hasty and vio- 
lent Icnr.entatinii is, peihaps, also 
hiiittiil, from the di»sipatioii and loss 
of siine of the spirit ; hut of this we 
are not certain. However, we may 
distinguish ill the ordinary method of 
making wines of grapes, two periods 
in the fei mentation, the drst ol which 
lasts during the appearance of the 
sensible effects above iiientioncd, iu 
whicii the, greatest number of ter- 
ruentable particles ferment. After 
this first efTnvt of fenneiitatioiW these 
effects sensibly diminish, and ought 
to be stopped, for reasons hereafter 
to be mentioned. The fermentative 
motion of the liquor then ceases. The 
hotel ogeneoiis ]>aits that were sus- 
]>ended in the wines thfj motion, 
and lender it imiddy, aic separated, 
and form a sediment called the*lces ; 
alter which the wine becomes clear ; 
but though the operation is then con- 
sidcied as finished, and the fennent- 
.itioii appaiciitly eWises, it does not 
leally cease ; and it ought to be con- 
tinued 111 some degree, if wc would 
have good wine. In this new wine a 
part of the liquor ])robably remains, 
yiat has not fermented, and which 
afterwards rcrinents, hut so very 
sKnvh, that none of the sensible et- 
lects produced in the first ferment- 
ation are here perceived. I'he fer- 
ment.atioii, tlierefore, still continues 
in the u'ine during a longer or shorter 
time, although in an imperceptible 
manner ; and this is the second pe- 
liod nl the spirituous fermentation, 
which may be called the impel ceptible 
ienneiitatlon. We may easily per- 
ceive, that the effect of this imper- 
ceptible feriiicntatinii is the gradual 
increase of the quantity of alcohol. It 
has also another effect no less advan- 
•ageous, namely, the separation of 
the acid salt called tartar, from tho 
wine. This matter is therefore a se- 
cond sediment that is formed in tbo 
wine, and adheres to the sides of the 
containing vessels. As the taste of 
tartar it hanli and disagrceablei it 
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it tvideri*^ Riat tlie wine, which, by 
meant of the inieriaihle leniiciitatioii. 
baa acquired mure atcoliul, and has 
disengaged itself of the greater part 
of its tartar, ought to be iniuh better 
and more agreeable ; and for this 
reason, chiefly old wim* is universally 
preferable to new wine. Hut in- 
sensible termentsitioii enn only lipcn 
and melioiate the wine, if the sensi- 
ble fermentation have legnlarly pro- 
ceeded, and been stopped .n due time. 
We knoM', certainly, tliat il a sulh- 
eient time have not'heeu allowed lor 
the first period ol the fei mentation, 
the unfennented maltei that leniain-, 
being in too larire a quantity, will 
then ferment in the bottles, or close 
vessels in which the wine is put, and 
will occasion ctTects so luiich mote 
sensible, as the first renneiitatioii 
shall been sooner intiwropled : 
hence, ‘.hose wines are alway‘« turbid, 
emit bubbles, and ^onietinies break 
the bottles, from the large quantity 
of air disengaged dunng the feinieiit- 
atinii. We ha\e an instance of these 1 
effects in^thc w^ne of (’hampagne, and 
in others of the same kind. The sen- 
•ible* fermentation of these wines is 
Intel rupted, or rather sup]iressed, 
that they mayhaie this sparkling 
quality, (t is well known, that these 
wines make tho-sorks fly out of the 
Ixittles ; that they sparkle and froth 
when they III e poured into glasses ; 
and lastly, that thov base a taste 
much inoie lively and more piquant 
than wines that do not spai kle : bii^ 
this sparkling quality, and all the cl- 
fleets depending on it, are only caused 
by a considerable quantity of carbo- 
nic acid gas, which is disengaged dur- 
ing the confined ferniexitatioii, that 
the wine has undergone in close ves- 
sels. This air not having an oppor- 
tunity of escaping, and of being dis- 
sipated as fast as it is disengaged, 
and being interposed betwixt all the 
parts of the wine, combines, in some 
measure, with them, and adheres in 
the same manner as it does to certain 
mineral waters, in which it produces 
nearly the same effects. When this 
air Is entirely disengaged from these 
wines, they uo longer sparkle, they 
lose their piquancy of taste, become 
mild, and even almost insipid. Such 
are the qualities that wine acquires 
in time, when its first fermentation 
hai Aot contiJiued suficicotly iopgt 
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These qualities are given purposely 
to reitain kinds of wine, to indulge 
taste or caprice ; but such wines are 
supposed to be unlit fur daily use. 
Wines for daily use ought to liaveuii- 
ileigone so complctelv the sensible 
ternientatioii, that the succeeding 
lerineiitat'oii shall be insensible, or 
at least exceedingly little perceived. 
Wine, ill which the first lermentatiuii 
has been (uu far adianced, is liable 
to noise inconveniences than that in 
wliioli the fiist lerniciitatioii has been 
too quieWK suppressed; lor every lor- 
ineiitablc iiqiioi i", lioiii its natuie, in 
a contiiinal inte-titie inutinn, more or 
less stiong, according to circum- 
stances, finiii the fust instant ot the 
Spirituous fcMiieiitat ion, till it is com- 
pletely puriticd Hence, from the 
time of the comjiletion of the spiritu- 
ous leriiieiitation, or even before, the 
wine begins to undcigo the acid nr 
acetous tei mentation. This acid fer- 
uientatioiiv is very slow and insensible 
when the wine is included in very 
close vessels, and in a cool place ; but 
It gradually advances, so that in a 
certain time the wine, instead of being 
iinpruved, bciumes at last sour. This 
evil I'unnot be remedied ; because the 
lermenlutioii may advance, but cannot 
be revel ted. Wine-ineruhants, tbere- 
lorc, wdien their wines become sour, 
ran only conceal or absorb this acidity 
by certain substances, as by alkalis 
aiid absorbent earths. Hut these suli- 
stances give to wine a dark gieeiiish 
colour, and a taste which, though not 
avid, is somewhat disagreeable. Be- 
sides, calcareous earths accelerate 
considerably the total destruction and 
piitretactioii of the wine. Oxides of 
lead, having the property of forming 
with the acid of vinegar, a salt of au 
agreeable saccharine taste, wliicU 
does not alter the colour of the wiue« 
and which, besides, has the advan- 
tage of «>toi>ping ferincntatiun and 
putrefaction, might be very well em- 
ployed to remedy the acidity ol winc« 
if lead and all its preparations were 
not pernicious to health, as they occa- 
.sion most terrible colics, and even 
death, when taken internally. We 
cannot believe tb.at any wiiic-mcr- 
chant, knoning the evil consequences 
ol lead, should, for the sake of gain* 
employ it for the purpose mentioned j 
but if there be any such persons, they 
must be ceusldered -es the poisonere 
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anA murderers of the public. At AlU the vintaftc proves favouraliif^, Teno* 
cant, where very sweet winca are litfc aiitiually imikcs up about 30,000 
made, it is the practice to mix a lit- pipes of Vidonia, oral it is soinetimeg 
tic lime willi the jjra pea before they deiioiniiiated hast.ird Madeira, from 
are pre>sed. This, however, can the siiuilarityot its tlavor and appear* 
only oeidialire tlie and already ex ance to the dry wine of the last riicn- 
istiinr in tlie ^rape. It wine contain tioiicd islaiid. 'iViierine also pro- 
litharge, or any iith*‘r oxide of lead, duces a sweet wine, which is nearly 
it may be discoveied by evapoialiiig similar to Malmsey Madeira. The 
Slime pints of it to dryness, and melt- uiiie of Chacoh in Biscay, is not cl a 
iiiff the residiiiini ill a nui’ihle, atthe lirst rate f(iia)]ty. In order to firo- 
boironi nt which a small hiitton ol dilvc tins wine, llie Biscayans inj^iiitr. 
lead may he found after the lusiun: live^r six dilferent vines upon the 
but an e.isier and mure expeditious same stalk. Moot parts ol Biscay 
pinot IS by pourin;t into the ivine abound in these vines, which border 
some liquid sulphiiict. If the pveci- the hiirli roads, freneially xrowinif to 
pirate orc.isioned bv this addition of the bci;(bt ol about three or lour feet, 
the siilphiiret be wliite, or only eo- The uine in Biscay is soM at a eor- 
loureil bv the wine, wc may know tain price, as regulated by the police, 
that no lead is contained in it ; bat it and until the whole pioduce ol the 
the precipitate be daik coloured, vintage is disposed of, no loreign 
brown, or blaokisli, we may ronemde wine is ]ierniittcd to be brouii^t into 
that it contains lend or iron. The the province, lienee it happens that 
only Mihstaiiees th.at cannot absotb tlie sole study ot the proprietor! of 
or destroy, but cover and ronder sup- vineyards, is to collert.'ilargoquan- 
poi table the sharpuess of wine, with- titv ol wine, without attending to 
out any iiiconvv'iiieiice, aie siigni, quality or davor, and consequently, 
honey, and other saeeharinc alimen- Chacoh has become pfbverluaLly deg, 
tarv matters ; but they can succeed picable in Spiain. Indeed, 1 he grapes 
only wiien the wine is very little acid, are not allowed to arrive at a state 
and when an exceeding small quan- of maturity, hut aic gathered and 
tity only of th(*sc substances is suffi- squeezed, w'hile sour, and are nearly 
cient to produce tlie denned sllcrt : devoid of substance; hut if the juice 
otherwise tae wine would have a were allowed to coltet and meiiorate 
sweetish, tart, and not agreeable in the gi ape, if the irrceii fruit were 
taste. From what is here said con- not mingled svith the ripe, if the 
cerning the acescenoy of wine, we wines were made with the saint care 
may conclude, that when this acci- as those ot other province^, this wine 
dent happens, it cannot, by any good ’q^uld proi'e equal in every lespeet 
method, be remedied, and that nothing fexcept tliat ot seiiioiily) to the 
remains to be done w'ith soui wine French Tharnpaign, which, of U» 
iiiit to sell it to vinegar-makers, as all Kind, stands at piesciit inn ivallcd. 
honest wiiie-mcrcljauts do. The The wine of Uindas in (.'a'<tile, is 
must of the grape contains a notable made from cherries, and ii> a xpenes 
prnpoition of tartar, w'hich our cur- ot ratafta. Foucal wiiic, which takes 
rant and gooscherry juices do not. its name finm a village n.*ar Ma«liid, 
'I'he w'ines of Spain arc ot two de- is of a good quality, hut is onlv roi'k- 
scriptious, namely, white and red, oneJ ordin,iry 'l iiew'ines ot V'al dc 
and are, the most pait. excellent. Penas, C.'uidad Real, Hibadavia, and 
The greatest quantities are made in Jlioxa, and those called J.u Mauclia, 
the Southern paits of the kingdom, are very good, and except in rexard 
and the sale is very extensive, espe- to difTercnt degrees ot colour, arc si- 
oially among the English and Dutch, iiiilar in every respect. The be.st 
The wines of the Canaries, although wines of A> ragon are those denniiii- 
not actually Spanish, are to be met nated Barnachas, from the species of 
with in most of the ports of Spain, grape w'hich produces them; the best 
and are usually classed with the of all is a red wine iinmed IJospila] ; 
wines of that country. Although tbo it is excellent as to flavor and strengLh. 
whole of the Canaries produce excel- Caninea, called likewise while iiar- 
lent wines, the preference is given to uachas, is very tine, and is imich eii. 
thoM of Parma and Teoeriilei' Wbeu teemed. Tbo wines of PeraltUf Tu» 
G19 
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nivl Aranilillo, in Na- 
v.jrn*. arc nearly alike, and aro ex- 
e<*n«Mit both as to ilavoi and <jiialitv. 
Tliiit oi I'cralta is well known under 
tin' tille of Kaii''io. wlneli it le- 
ctM\es uIk'U old eiioiijrli to merit that 
di'^tliiction. 'I’o these nia> he added 
the wine of llne^ca, wliieli is very 
yood. The Uiiies of Xeres. better 
known under the name ol Sheirv, are 
mad'' at th** town «t that name 
in the iwovoin* ot iVnJ.ilu-»i.i. They 
are not inlv diy, hut sweet ; thtf'diy, 
liowcver, aie the nm-it esteemed, 
more paiticiilaily, when thev present 
a pale stiaw eolom. Jlaiiv who .ire 
in the halut ot t.islin^ Sheri y. li.ive 
sionlTtless peiveived that th“ve is 
eoinetliiii>r in its llavor whieh par- 
takes of the t.isLo ol i'•.lther ; this is 
owing to the enstoin ot hiuiging the 
'winesiT down tlie coiiiitn in large 
Ic'ithei n vessels, oi , as lU'j Spaniaids 
call them, hoots, whenoe we derive 
oui term butts, 'vliieh we he.stow upon 
Ihn casks wheiein we receive the 
wines, fn Andalusia aie made sweet 
and d^.winei, e.illo,! Pagarotc and 
San loMiu, and the strong well 
knoArii led nine, denominated Tinto 
llot.i, or 'rent, whieh is an exeellent 
stonmehie. 'Phe Montitlo is adiy 
ivine. 'riie teintory ol Xeies, alone, 
sinnuallv ]Mudu«Kis above (iti 0(10 pipes 
of wine. In tlie province of Cirenada 
Is made the eelehiated Aviiie called 
Mountain or Malaga. It is dry and 
«\\oel, both red .iiid white. It is 
tinly a delioioiis wine, and is in(Y>h 
♦steciui'd. 'riie sweet Moniitain is 
the most sought alter, and is nsnally 
employed as a dessert wine. Grenada 
inodiiees PoroMinenes or Pedro Xi- 
meiies, which is a very hue flavored 
full-bodied wine. There is also a 
kind of Malmsey made in this pio- 
I'iiH'O, whielj is exquisite ; hut that 
of Maravella is only an ordinary 
wine. In Valentia is found the Tinto 
Alicante, a wine inueh used in Franee, 
it is sw cot when new, Imt grows thiek 
and ropy as it bceomes aged ; it is a 
good stomachic. The Jlenieario 
wine is red, dry, and thick ; it is ot- 
ten palmed upon the public by wine 
dealers, as Port wine ; to which it 
is very inteiior, both in quality and 
price. An imposition of this sort is 
to he avoided, by observing whether 
the wine offered have a ruby colonr 
instead of a deep black; agcneioas, 


flavor and not that Lavshnefii Which 
immediately offends a good palate: if 
not, it assuredly canimt hoPoit wine. 
The wine called Siches and that 
called Gairi.iclie, both made m Cata- 
lonia. dre e\t|uisitc. In the same 
province aie made 'Pinto de las Mon- 
tanas. or 31ountaiii 'I'eiit, and Mataro 
wine ; both ol which are sweet, thick, 
ropy, and unwholesome. 'I'he latter 
is olten sold by iirepulahlc traders, 
to pjivate families, as Tent. It is 
almost needless to observe that the 
wine called Pori, of which such vast 
quantities are eonsumed in Great 
Britain, is the p'oduce of Portugal, 
The vines, whence it is made, grow 
upon the banks of the Doni'o, about 
iouiteeii OL fifteen leagues finin 
Oporto, and occupy a sp.iee about 
SIX leagues in length, and two leagues 
in breadth. These vineyards prodnee 
between 60 and 70.001) pipes ol Port, 
and there arc others which yiehl 
nearly (kOOO pipes annually. 'Phe 
vine whence we derive oiii Poit, 
originally grew in Bui gundy, Imt The 
climate of Portugal being widely ilil- 
ferciU fiom that of Bui gundy, has 
caused such an alteiation in the 
giajic, that no tM’O wines are more 
unlike, than those whieh are the pro- 
duce of the above-mentioned territo- 
ries. The wiiics of Portugal, like 
those of Biscay, arc only sold at the 
prices aiinii.illy regnlateil by the; go- 
veninieiit. As soon as the piiees are 
promulgated, the fiutory and indi- 
viduals send in their names to the 
proprietois of the wines; the whole 
ol the Poll wine u. shipped at Oporto. 
The brandy ol Sp.ain constitutes a 
coiisidciable article of commeire; it 
is very interior to the brandy of 
France, and is pi nieqially used in 
making up Spani.sh and Portuguese 
wines. 'I'he brandy of Portugal is 
neatly the same as that ot Spain, 
and very little of it is exported. 
Notwithstanding the great natural 
produro ot wines, various attempts 
have been made, and with success, 
at a synthetical preparation of this 
beverage. It is to be feared, 
that this practice is sometimes car- 
ried on, without regard either to 
scienee or humanity. Indeed, thero 
are many compounds sold in liondon 
and elsewhere, intended to imitata 
port and other wines, which agree 
withtUtia M np character save in 
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colour and astiin^cnry ; and these, it treatin/r this ^timwith sulphufie aclda 
is known, arc ^iven to tliPin hy the diluted with water, it is converted 
mo«>t peniicioii'i in^iedients. But int» true sn^ar, the quantity of which 
i'rcnrli, and other eheinists, have is greater titan that of the sawings of 
really produced wines which possess- wooil, or tlie linen, employed. In 
ea all the a^reoahle iimpertics of addition to this sugar, which form 
Ihose piodiiced Irom grap<“'. This almost the whole of tlie mass, M. 
n.is dmii- hv titst analysing the wine Kraconiiut obtained another substance, 
to he imitated, .ind tlien, by uppor- which he eallcil the vetreto-snlphurie 
tionint the quantities ol the seiernl ncid. The sugar, in qiiektion, was of 
ingieilieiits whicli existed in the wine, the consisteney ol syrup; at the end 
K.itiiuilly. Ill this war, Fahiuiii of twenty-four houis it began to 
made wine, Ironi SOtlhs. of sugar, ci ysrallize, and some days after, the 
‘Jllhs, ol gmn-ai aide, 21 II 1 S. of tartar, whole was condeii->ed into ,a single 
tliree pciiiids oi taitaieoiis aeul, .‘htll>s. mass of erx^tall zed sugar, which w 
o{ gluten of wheat, and 17-rt quarts pressed strongly between several 
ol w'litci. PannenliLM' made a good lolds of old cloth; cr\stalli/.ed a 
Muscadine wine lioiu ot second time, tins sugar was pasHably 

siigar^iiiiie lumiuls ot ci\slaIsof tar- pure; but lieated with animat ciiar- 
tar, /-Ih". ol elder floiveis, and coal, it became of a sliiniiig whiteness. 
30rih^. of water. The colonists in the The ei ystals w'ore m spherical muips. 
West Indies, piepaie a wine Irom which "appear to he Inrmed Wy (he 
2.‘)i)lbh. of bugai, two barrels of wa- union of small di\erging and unequal 
(er, and four pounds of yeast, ]dales. TIo'V are tu-ihle .at the tem- 
lliia wine is c'donroil wini litmus, peratnre of boiling w.i ter. The sugar 
and sceuied with boine essential oil. ig of a fresh and agreeahlo lla\onr, 
Jii addition to the.se syathotical pro- prodacing in the niont^ a shgJit sen- 
parations, it may he oh«,ci>ed, that sation of acidity. Mingled pio- 

otlieis of an anahtgous, hut of a per quantity of water, '•(■tin (eimen- 
more surpii^iiig nature, have leeeiith tation, and hop; ed according tef the 
heel) elloctod. Kiuhonf, a llubkiaii method of hrewcis, the syrnp above- 
chemi-t, cliscoycied that starch roaj mentioned, fiiniishe.s a beer which is 
be convened into sugai, possessing light, biisk. stiong, and of an agree- 
all the properties or biigar from able sa\ our. After hlfving ascertained 
giapes, by mixing it witli about foiii that all ligneoiis inatlei, such as wood, 
times its weight of w’ater, ami about baik, straw’, hemp, A,c. may be trans- 
oiie liiiinlrcdtii part ol its weight ol formed into gum, and into sugar, hy 
snlphuiic acid. This discoxerj was the ‘•ulphuric. acid, M. liraconnot 
eofilirmed by Saussure. wlio aseei- efftended his rescairhes to the partx 
tainod that 100 parts ol staioh became ot animals, and he began willi gcla- 
110 11 paits, when converted into tine, as obtained from the skin, mem- 
(Uigar. The bauio subject being sue- hranes, tendons, &c. of animals. He 
cossfully resumed hy M. Ilracoimot, found, that gelatine may he converted 
lie discovered the impoitant fact, that by snlphuiic acid into a eryttallizable 
a bugai, siiiiil.ar to that of grapes, sugar mi genert$, which piohably 
may he obtained by means of sulphu- does nut exist in natiire. It crystallizea 
l ie acid, irom the sawings of wood, nmie readily than that from the edne, 
fdd linen, and paper. In this opei.x- It is less tusihlc. and it contains azote, 
turn, a certain quantity of these sub- fts sweetness is nearly equal to that 
stances IS treated with sulphuric acid, of the sugar of grapes, its soliibj- 
concentrated by cold. The mass lily in water is not greater than that 
appears to be carbonised, hut this sugar of milk, witli wliieh it has. 
appearance arises from a ‘-tratoni of at firi.t sight, some analogies. Hy 
black jtowder which covers it ; and slow evaporation, it yields crystals 
wliicli, when removed by washing, is as hard as sugar-candy, and in the 
converted into a liue gum, lesembling form of flat prisms 01 tables grouped 

f ;iim-aiabic. This gum is separated together. He also found, that the 
rom tlie sulphuric acid, in cxccs^, by sugar of gelatine combines intimately 
mcauH of carbonate of lime, and it with the nitric acid (with scnsibla 
remains in the liquor, J3y afterwards dccuoiposUiou, and even withoalthf 
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aid ftf and thm fornrii a new 
acid, to whicli he has ^iveu the name 
of the nitro-»tierJtaric 

WITHERITK. rarhoiiate of ha- 
ryti‘s. — See Heavy ^pav. 

WOAT>, I^atis, (ilastuin, is a plant 
which grows wild in some parts of 
France, and on the coasts of the Hal- 
tic Sea ; the wild woad, and that 
which is ruUivatcil for the use «t the 
dyers, appears to be the same species 
of plant. The preparatitm of woa-l 
for dyeing, as practised in France, is 
minutely desciihed hy A^triic, in his 
Memoirs lor a Xntiiial Jli-toiy of 
l.angtiednc. 1’he pl.inr puts forth at 
lirst live or six npi nrht leaves about a 
toot long and sl\ inches hioad : when 
these hang downwards, and luin yel- 
low, they arc lit for •Mithci iiig ; five 
crops ^•‘re gathered in one veai. The 
leaves .are c.iniod diiectW to a mill, 
much reseinhling the oil or tan mills, 
and ground into a smooth paste. If 
this process were deferred for some 
time, the\ would jmtiilv, and send 
forth an in^u^iportuhle stench. The 
paste laid in heap-' pressed close 
and«.binooth, and the Idackioh cru'vt 
whicli forms on the outside re. united 
if it happens to ciack ; if this were 
neglected, little worms would be pro- 
duced in tlie %T9.rli, find the woad 
would loose pal t of its strength. After 
1\ing for nftcen days, the heaps are 
opened, the cTu»t ruhbed and mixed 
with the inside, and the matter formed 
into oval balls, which are piesged 
close an<i solid in wooden nioullV's. 
These arc dried upon hiiidles ; in the 
sun they turn black on the outside, in 
a close place yellowish, especially if 
the weather be rainy. The dealers 
in this commodity prefer the first 
though it is said the workmen find no 
cousidorablc diOerenco between the 
two. The good halls arc distinguished 
liy their being weighty, of a pretty 
agreeable smell, and'wlien rubbed, of 
a violet colour within. For the use 
of the dyer these balls rcquiie a far- 
ther preparation ; they are beaten 
with wooden mallets, on a brick or 
stone floor, into a gross powder, which 
is heaped up in the middle of the 
room to the height of four feet, a 
space being left for passing round 
toe sides. The powder moistened 
with water ferments, grows hot, and 
throws out a thick foetid fume tt is 
fhoTclled backward and forrrard, and 
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moisteneil every day for twelve day* ; 
after whieh it is -..nirred less frequent- 
ly, W’thout watering, and at length 
made into a heap for the djci. The 
owder thus prepared gives only 
rownish tinctures ot diflfeient shades 
to water, to alcohol, to ammonia, and 
to fix *.i .ilkaline lixivia ; rubbed on 
paper it oomniunicatcs a areen stain. 
On diluting the powder with boiling 
water, and after standing for soino 
hours in a close vessel, .adding about 
one-twentieth its weight of limo 
newly sbikcil, digesting in n gentle 
waimth, and '•tiiring the whole toge 
tbei ev'cry three or huir hours a new 
fci mentation begins ; a blue froth 
rise*, to the surface, and the liipior 
though it a)>pc:irs itself of a reddish 
colour, dyes woollen of a gicen; 
which, like the green from indigo, 
changes in the air to a blue. This is 
one of the r.ice^t processes in the art 
of dyeiiur. and does not well succeed 
111 the wxv of a small experiment. 

WOJ)ANn;i\l. A new metal re- 
cenlly supposed to be discoveied hy 
Lainpadiiis in the mineral called 
Wood an jiyritcs. It has since been 
found to have been a mistake. 

WOOD, fOPAL).— See Opnl 

WOOD, (HOCK). The ligniform 
a«lietus, 

WOODY n BRE, is procured from 
the wood, bark, leaves, or flowers of 
trees, by exposing them to tlie re 
pouted action of lioiling water and 
boiling alcohol. It is the Insoluble 
matter that remains, and is the basis 
of the solid organized parts of<plants. 
There are as many varieties of woody 
fibre as there are plants and organs 
of plants ; but they are all distin- 
guished by their fibrous texture, and 
their insolubility. Woody fibre hums 
with a yellow tiame, and produces 
water and c.arbonic acid in burning. 
When it Isi di'>tined in close vessels, it 
yields a considerable residuum of 
charcoal. It is from woody fibre, in- 
deed, that charcoal is procured for 
the purposes of life. M. Gay Lussac 
and Thenard have conclude, from 
their experiments on wood of the 
oak and the beech, that 100 parti 
of the first contain. 

Of carbon • 52*5.1 

— oxygen - 41*78 

— hydrogen - 5*69 

and 100 part8.of the lecond.. 

Cl carbon - 51'45 
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Of oxvpen • 42*73 j 

— liAdto^rn - 

Stipposi!!}? woinJy lil>r** to l.o a defi- 1 
nito Ldjiii'oiii.d. !lip-i* ostiiiiatinns lead ' 
to llu* n'lu-lu.s «»n, that it consists of j 
■Ti iirop«)rtiiiiiM ol c.iiluiii. 3 ofoxyfrcii.! 
anil (> of livilioiri'ii ; or ri7 carbon, 4.» I 
(>x>)roii, ami <» hyilioKcn. It will be| 
inineres-ary to speak nl tin* attplica- 
lions ol woolly iibrc. Tin.* ditlcitfiit 
UHC8 ol Ihi* W'ooils, cotton, linen, tiie 
biuk'ti of trees, at c sufficiently known. 


W’uody fibre appears to be an indiges- 
tible substance. 

WOO'rZ. The metal extracted from 
some kind of iioii ore in the Hast In- 
dies. apparently of good <|iiR'iry. It 
contains more earlmn than steel, ami 
le^s than cast iion, but from want of 
skill in the inanageinent is far from 
luinioireneoiis — Phil. Trans. 

WOllT. JSee Weer, Distillation, 
and Permentation, 

• 


Y. 


V.\N'(>I,ITK. A*iiiilp. 

YJJAS'r, is the haini or froth which 
rises 111 beer, and otlicr malt liqiiois, 
dm iiig a state ot feiincntatiuii. W'hen 
thrown up iiy one quantity ot malt nr 
vinous iquid. it may ho picseivcdlo 
be put into niiotlicr at a future in*, 
rioil, on wiiicb it svill exerts similar 
lerinenlative action. Yeast is like- 
wise used 111 the nialving of bread, 
which wiUunit such an addUton would 
be heavy and unwhidesoine. It lias a 
vinous, sour odour, a bitlci taste, 
arising from the hops in the malt I.- 
quor, and it reddens the vogetabte 
blues. When it is filtiroii, a matter 
remains vihicli pus^esscs propcities 
similar to vegetable gluten ; by this 
separation the ycui-t loses the proper- 
ty of exciting fermentation, but reco- 
vers it ag:iin when the gluten is add- 
ed. The addition of yeast to any ve- 
getable substance, containing saciha- 
riiio mailer, excites fermenlalion by 
generating a quantity ol c.iiljonicacid 
gas. Tins \i>iy iiofful substance can- 
not be always pi (MUiied coiiveiilcnlly 
fioiii malt liquor, for baking and 
brewing : the lidlowing methods wdll 
be foiiud useful lor its extempora- 
neous preparation. Mix tw’o qiiaits 
of bott water with w’hc.at Hour, to the 
consistence of thick gruel ; boil it 
gently for half an hour, and when al 
iiiokt cold, stir into it half a pound of 
sugar and four s^iooiifuls of good 
yeast. Put the whole into a large 
jug, or earthen vessel, with a narrow 
top, and place it before the lire, so 
that it may, by a moderate heat, fer- 
ment. The fermentation will throw 
up a thin liquor, which pour off and 
throw away t keep the remainder for 
use (in a cool place), in a bottle or ' 
jog tied over. The fame quaatity ef j 


thh, .IS of common ve.ast. will siiffire 
to bake m blew with. Four spoon- 
lnl<i ot this yeast will make a flesh 
quantity ns betore, and the stock may 
be always kept up by fermentmg the 
new with the iTinairnler of the lorm>*r 
quantity. Another method is ns lol- 
lows : — Take six quarts of soft water 
and two handfuls of wlieaten meal nr 
barley; stii the latter in the water 
befiire the inixtmu IS muced«impr tho 
tire, wheie it must boil till two-thirds 
are evnpoi ated. When this docoAimi 
becomes cool, incuiporate with it, by 
means uf awliisk.two drachms of salt 
of tartar, and one draclim of cream of 
taitar, previously inUted. The whole 
should now be kept in a xvann place. 
Thus, a very strung yeast fur brew- 
ing, distilling, and baking, may he 
obtained. For the last-meiitioned pur- 
ple, however, it ought to be diluted 
with pui e w atei , and passed through 
a sieve, hefoie it is kneaded with the 
dough, in order to deprive it of its al- 
kaline taste. ill countries where veasC 
is scarce, it is a common practii e to 
Iw'ist hazel twigs so as to be full of 
riiinlis, and Thru to steep them iii*ali*- 
yea.-)! during fei mentation. The tw4gs 
arc then hung up to diy, and at the 
next biewiiig they are put into tho 
woit instead of yeast. In Italy tha 
chips are frequently put into turbid 
wine, lor the nuip^j^BC of clearing it; 
this is effcctea in »r)ut twenty-four 
hours. 

Preparation of Yeast Cakes, 

Mr. Cobbett has lately published an 
excellent method for preparing artifi- 
I ctal yeast. In Long Island, America, 
the people are in the habit of making 

J east cakes once a-year. These are 
issolved and mixed with the dough, 
which it raises ia such a manner aa ta 
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fcfm tt in^o m 04 t nrcclifnt brt^ad. i 
Tlie following i.s tiip inrtliod in wbiclt 
ttic*ic cakps arc made Uiib three 
onriros of hojis, as to separate 
them, nnil then put them into a gallon ' 
of boiling water, where they are to 
hoil lor half an liour. Now strain 
the li(|uor tliiutigh a fine sieve Into an 
enilhen ve«:«el, and while it i* hot, 
put 111 three pounds and a half of r\e 
floui, hill ring the liipiur well and 
quickly, as the flour !•« put in. Viheii 
it has heeotne as eonl as wort for 
bi eiving, add half a \ mt of good yeast. 
On The lolliiwiiig ilay, nhiKst tiie mix- 
ture is lei iiienting oi winking, slii 
well into it sexeii pounds of Imliaii 
corn meal , this nill lender the whole 
mass Riiir like dmigh : this dough is 
to he x^'ell kneaded and i idled out into 
eukci^'ahout a thiid of au lurh in 
thh'kness. These eake^ are to he cut 
out lido large disk®, or hneiigrs, or 
any other shajie, by an invettod tiiin- 
lileV or other instnuuetit , and hemg 
placed on a aVeet of tinned iron, or 
iin :i of lioaid, are to he dried 
hy the heat o! the >-un. If eare be ta- 
ken that thox aie frequently turned, 
and tliat they leeeive no wet oi niois- 
tnre, they will heroine as hard as ship 
biscuit , and niti^^he kept in a bug or 
box, \s hleh is to Tie hung up, or kept 
In nil any and perfectly diy situation. 
When hread is to he made, two cakes 
of the ahoxe-montioned thickness, and 
about three Inches In diameter, are 
to he hroken and put into hot watte, 
where they are to rcinaiu all night, — 
the vessel standing near the lire. In 
the innruiiiK they will be entirely dis- 
solved. and then the mixture is to be 
employed in aelliiig the sponge in the 
same uay that beer yeast is used. In 
in I king a further supply for the next 
yeSr, hoer, or ale yeast may be used 
as before ; but ihi’e is not necessary 
where a eake of the old stock remains, 
this acting on the new mixture in pre- 
cisely the same way. If the dry cakes 
were redueed to powder in a inortnr, 
the same results would take place, 
with perhaps more convenience, and 
less loss of time. Regard lug the em- 
ployment of Indian meal, it is U5cd 
neeause it h of a less adhesive nature 
than wheaten flour ; but where In- 
dian meal cannot be easily procured, 
white pea-meal, or even barUy-nieal, 
will answer the purpose equally well. 
Tht principal art or rcqalstte in urn- 


iking reast cakes, ronsisti in dn-ing 
Iheui quickly an l well, and in prevent- 
I Ing them from coming in contact uith 
the lea^t particle ot moisture, until 
they are ii'-ed. 

YISI.LOW KARTH. Colour otlirr- 
yellow ; Mills : hlivhtl) "oft ; ndljcrrs 
to the tmigne ; fuds lathcr gieasy ; 
specitic gi.ivitv 2'24 ; constituents, si- 
lica alijiiiiiia 2, lime iioii ll. 
When burnt, it is sold Ia the lliiUli 
uiuliM the name of hhiglisli led. It 
u.!*, u‘'ed as a yellow paint hy the aii- 

eieiits 

M5NrrK. Inexrite. 

A'OLK, is an auiinal soap, the na- 
tiiial dcleiiee of the wool of sheep. 
In wabhiiiiT hheep, the use nt water 
coiitaiinrig ('.irhoiiuto of lime should 
he avuiiled ; tor this ''iibsTance de- 
eoiiqiusos the yolk of the wool, and 
w'liol olten washed in eaU-aieous 
water, beronies loiigh and nioie brit- 
tle. Thc'iinest wool, sndi as I hat of 
the Spaiii*-h and Saxon sheep, is inust 
ahiindsuit in yilk. M. I •inqiielui ha-i 
analxsed soxei.il diileient species ol 
yolk, and has loiind the piineijial part 
of all oi them .i -oap, w’lth a hasis ol 
polass,n fr, e. a eoinpoiind ol oil> mat- 
ter .ind ]iotsi.s>a), with a little* oily 
matlei in cmcss. lie has Innnd in 
thorn, likewise, a notable quantity of 
acetate o( potassa, and nuimte quan- 
tities of raibonate of rulas«a and 
muriate ol potassa* ami a peculiar 
iiilojoiii, animal mutter. Al. V.uique- 
liii states, tliat he luuiid smuu speci- 
mens of ivoul lose as much as 45 per 
cent, in being ile]irived ul their yolk ; 
and the Miiallest loss in his experi- 
ments w as 35 per cent. The yolk is 
imisi uselul to the wool on the hack 
ot the slioep in cold uinlw’ct BoaMins ; 
prohuhly tlie application of a little 
soap of pota«sa.uil!i excess of grease 
to the sheep brought from warmer 
climates in our uniter, that is, Jn- 
orcasing their xulk artificially, might 
be useful in cases where the iniciiest 
of the W'ool is of great importance. ' 
Sir II. Davy, in Ins lectures, says. 
" a mixture of this kind is more con- 
formable tc nature than that iiigeul- 
ously ailopted by Mr. Dakewrll : but 
at the time his labours commenced, tb» 
clieiiiical nature of the yolk was iin- 
known.** On this Mr. Ilakewcll re- 
marks : — As the late Mr, llakewell. 
of Disbley, the distinguished im- 
iproTer of * live etockj uever adofted 
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Any mixtum wlixtever, t presume sir 
If. Davy iQuit refer tu the mode 1 
recommended of applylnf an ointment 
made of butter and a small quantity 
of tar melted together, as a defence 
against the injurious effects of calca- 
reous soils. A similar mixture^ but 
with more tar« bad long been em- 
pliwed by the norHiern fanners as a 
defence ag.iinst the eliinate : when 
judicinuxly applied, it is now found 
to be a great improvement to the soil 
quality of the wool. Tliis is not a 
matter of theory, but an acknow- 
ledged and iiirontiovertible fact, well 
known to all the Vurkshire cloth iita- 
nufartiirers. The writer of tlie ‘ Ob- 
■ervation’ was acquainted uitli the 
experiments of Vanourlin on the yolk 
111 wool : hut lie dia not reromiiieiid 
the mixture mentioned by Mr. Lur- 
eock and sir 11. Davy, hecaitxe it is 
liable to be washed off hy the first 
heavy rains. At the Isft annual 
agricultural dinner of loid Somer- 
ville (18i:f),liH loidship, in giving the 
prise to Mr. J. F. Smith, for the best 
piece of clotli made from Ruglish 
wool, addressed the coinpniiy as fol- 
lows: — " fi’entlcnicn, I lieg Io.i\e to 
remark, tiiat the piece of cloth lor 
which this prize is obtained, was iiia- 
ntif.actiired tioin Norlliuiuheitaiid 
wool, anointed with the mixture re- 
commended in ilir. ItakewcH's Ob- 
servations on Wool. Tlie argiimenls 
he has advanced in defence of this 
mode of treatment hn\e never been 
opposed, nor can they ever be over- 
turned.’ I trust I shall be cxcu-cd 
for quoting this authuiity in support 
of a practice whieh is known to pre- 
■erve many thousand sheep from pe- 
rishingevciy winter in the northern 
paits of the island, and which might 
ne introduced into the southern cotiii- 
ties with equal benefit to the auimal 
niid the wool." 

YTTRIA. This is a near earth, 
Atscovered in 1/94, by I’rot. fiadolin. 
In a stone from Ytterby, in Sweden. 
«See Oadolinite, It may be ob- 
tained most readily by fusing the 
fadollnite with two parts of caustic 
potash, washing the moss with boiling 
water, and filtering the Ifauor, which 
Is of a fine green. This liquor is to 
be evaporated, till no more oxide of 
wangauese falls down from It in a 
bUcK powder f after which the liquid 
Jg to bo satuntod with ohria add. 


At the same time digest the ledinienh 
that wras not dissolved, in veiy dilute 
nitric arid, which will dissolve the 
earth with much lieat, leaMiig the 
ailex, and the highly oxided iron, uii 
dissolved. Mix the two liquors, eva 
porate them to dryness, re-dissolve, 
and filter, which will separate any 
silex or oxide of iron that inav have 
been left. A few drops of a solution 
of e.iTlioiiate of potash will separate 
anytime that may be present, and a 
eautious addition oi hydrosulphuret 
of potash will throw down the oxide 
of manganese that may have been 
left ; hut if loo much he entployed, it 
will throw dnwii the yltria likewise. 
Lastly, the yttria is to he precipitated 
by pine ammonia, well wMsheil, and 
diird. Yttria is perfectly white when 
not coiitaininated with oxide man- 
ganese, from which it is not easily 
fieed. Its sperltic gravity is iHii. 
It has iieithei tn^te nor aiiiell. It is 
infusible alone ; hut with borax melts 
into a transparent glass, or opaque 
white, it the hoi ax were df^ xeess. 
It is insolnhle In water, and in caus- 
tic fixed alkalies ; hut it dissoIvVs in 
carbonate of anuiionla, though it re 
quires hvc or six times as much as 
glueinc. It is soluble in most of the 
acids. The oxalic iltid, or oxalate of 
ammonia, forms precipitates in its 
solutions porlectly rescinbliiig the mu 
riate of silver. Fnissiate of potash, 
crystallized an i re-dissolved in water, 
l^ows it downi in white grains ; phos- 

S mate of soda, in white gelatinous 
lakes; iiirnsion of galls, '^in brown 
docks. Some eheniihls arc inclined 
to cunnider yttria rather an a metallic 
than as an eaitliy sub«>tance; their 
reasons are its specific gravity, its 
forming coloured salts, and its ^>ro. 
perty of oxygenizing muriatic acid 
after it has undergone a long calci- 
nation.— Oe//'« Chem. isVAc- 
rcr's Journ. — Annate* dr C/ttmie, 

If yltria be treated with potassium 
and a powerful application of gal- 
vanism, the potassium becoinee pot- 
ash, and the yttria aoiuires appear- 
ances of being a metal We nave, 
therefore, every reason to believe, that 
yttria consists of an inflammable me- 
tallic substance, combiued with ox- 
ygen. Many of the salts of lime aie 
insoluble in water. In those which 
dissolve, precipitates are occasioned 
hy pbosputo of loda, carbonate of 
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•6da. AXftUte of ammonia, tartrate of ytTRO-TANTALITB. An ora of 

C otaih, and ferro prusiiate potasli. tantalum. 

l^Uh the expeptioti of the sweet- YTTRO-CERITE. Yields to tho 
tasted sulphate of yttiia. the other knife. Srratches fluur. Sp. icr. 3*447. 
salts of this ciirtli, in their solutillity. Constituent''. _ oxide of reiiiiiiilS Ift, 
resemble salts of lime. yttria 14-6, lime 47'77» lluoric aeul 


Z. 

ZAFFRE, orSAFFRF, is th? re- mass, rouf'h and destitute of cohe- 
siduum of nibalt. altci* tiic sulphur, sioii. It is heavier than water. It is 
aisenie. and otiier volatile matters of soluble in viiieirar and the mine- 
thi'< mineral have been exjiellcd l.y real aeids, at a boiling temperature. 
ealciiiatioM. The AaiTre that is com- Zinioine is found in vaiious vege- 
iiioiily siilil, iind whieb romes from tables. 

Saxony, is a imxtuie of oxide ot co- ZlNfJ. is a. metal of a bhiish-vrhito 
bait with some viCiitiable earth, tt ! eoloiir, somewhat brighter tJian lead, 
is of a giey enUiur, as all the oxide:, of eonsulerable hardnc-H, and mo nial- 
of eolsilt .ire hctoie vitiitk'.itioii. lealde ns not to be buiken with the 

Zhhll.lTE. The iiiiim of a very hannner, though it eainiut be much 

extensile inineral giuiiis, Kiinoiis extended in this way. It is very 
zeolite, of ivliieb tlieic are two easily exti?n<icil by the rollers of the 
kiiuU. the acieiil.ir, oi needle reo- ihittiiig null. Its Rp.gr. is Irom 6 ti 
lite, and cuimimn iibiuu» zeolite, to 7’2. In a temperatiiie between 
Aeieular., or Njeedle zt ulile, the me- 210*' and of F., it has so much 

solip^ of lliuiy. Itnttle. Hp. gr. ductility th it it can be drawn into 

2 0S>2'3, It^eons•itueut9 ire, sihea wire, as w’cll as laminated, lor whieli 
f>0 24, alumina lime 9*46, water a patent lias been obtained by Messrs, 
111 Coniiooii tibioui. zeolite.— Colour llobsoti ainl Sylvester, of Sbetfield. 
white. Sp. gr. 210 to *2*2. Its eon- The zinc tliiis annealed ami wrought 
stitiients are, a'iea 44, aliiiitui.i 27, rctaiiiR the malleability it bad ar- 
soda 17. Wilier 9*5. .Mealy reollte. — ^uireil. \Fhen broken by bending, 
CoUiur wlide. Its const ituenU are, iU texture appears a-, if composed ot 
siliea (id, .i lamina 1&'6, lime S, oxide cubical grams. On aecmnit ot its im 
01 iron I S, lo",, by expo-uro to beat, perfect malleabilily, it is diffieiilt to 
11 6. ]*i isiiiatuidal zeolite, or sulbitc. reduee it into small pait.s by filing or 
— 4)r tliistheie are two sub-specieit ; haiimieiiiig ; but it may lie granii- 
the Inli.ifd and ladiated. 1. Foil- Uted, liko the malleable rnetaU, by 
ated zeolite, the fitilbile of llauy. pouring it, when fiipod, into cold 
Colour white, of vaiious f.h.ideR. wrater ; oi , if it be heated nearly to 
Sp, gr. 2* ti» 2 2. Conslituenth, siliea iiieUing, it is then Rufliciently brittle 
.'i'J'd, aliimma 17'.'’, lime 9, w.iter IS to be pulverized. It melts long be 
2. karliated zeolite, — Slilinte oi llauy. fore ignition, at about the 7W)th de 
Cijhiiirs relb iwisb-w lute . I lid greyish- glee of Fabrenbeit's thermometer; 
white. Shi iiMig, pearly. Sp. gi. 2T4. and soon alter it becomes red-hot, it 
('onslitueiit«. Mlica 40*98, alumina burns with a dazzling w bite ilaine, of 
30*09, lime 10*95, water 16*.'». a bluish or yellowish tinge, and is 

ZERO. The coimuenceinent of a oxidized with such rapidity, that it 
scale of the thcrmometei, marked 0. flies up in the form of white flowers, 
In Fahrenheit’s thorinouieter zero is calli’d the flowers of zinc, or philoso 
3*2^ below freezing point. In Reau- phioal wool. These arc generated so 
inur's thermometer, and in the cen- pleutilully, that the across of air is 
tigrade thermometer, zeiu coincides soon intercepted, and the coinbustioa 
with the freezing point of water, coaRes. unless tiie matter be stirred, 
ZI.MOME.—[f the gluten of wheat and a considerable heat kept up The 
be treated with alcohoh it is reduced white oxide of zinc is not Tolatile.but 
by the loss of water and gliadine to is driven up mcrelv by the force of 
one-tbird of its bulk, which consists I the eoinbustioa. When ft Is again 
of ximome. Zimoiua iz a fbapc««fslurged by a atcoDf beat. It bccouet 
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fonrert^d info a cloar yellow heat, nt tlic same time that a large 

If zinc he iteuted in clost'd vrs^eli, it qiiniitity of nitrous air flies off. The 
rises without dccoinro'- it ion. The rii- ^olntlon is very cRiistie, and afTordi 
luted sulplniric acid dissolves *inr, ciystals hy esnpoiation and cooling, 
at the same lime that the teinperatiiie w'hn'hsli^litlv detonate upon hot coals, 
of the .solvent is nicreiised, and noipli and leave oxide of zinc hehind. This 
hxdro^eri escapes, an uinlissoived re- salt is iielir|ueseent. Miiiiatic and 
sidiio IS left wiinh has been supposed acts very stioiijrlv upon ziiie, and dia- 
to consi^l of pliirnhairo. ]*ioust,how'- engages imirh hydiogeii ; the solution 
cr, says, that it in a niixture of when evaporated does not alford 
arsenic, lend, and copper. As tlie crystals, hut heenmcn gelatinous, lij 
conihiiiatlon of the siilpliiiric acid a sfrung heat it is paitly decomposed. 
Olid the oxide prorcedi, the tenipora- a portion of the aciil heiiiit expelled, 
tore diminishes, and the sulphate of and pait of the muriate siiidimev and 
fine, V'hieli i« more soluble in hoi romienses in congeries of prisms, 
than cold water, begins to separate. Phosphoric neid dissolves zinc. The 
and disfnib the tiaiispareney of the phosphate does not crystallize, but 
fluid. If more water be added, the liecoiurs gelatinous, and may be 
salt may he obtained ill fine pi isiuatic fused hy a strong hc.it. The coii- 
four-sid'ed Cl y stale. The white vitriol, creto nhusphoric acid heatui with 
nr cit]>penis, usually sold, is crys- zinc filiugi, is deroniposrd. T'liiniir. 
tallived hnstils, in the same manner acid likewise di‘‘«olves zinc. The 
as loal-siigai, which on Ihi- neeount it boracic acid digested wilji zinc he- 
resomhles ill appeal aiice ; ft is slightly comes milky; uiid if a solution of 
etfloiCHcent. The white oxide of zinc borax he added to a solution of inu- 
is soluble in tlie sulphuric acid, and riate or nitrate of iiv'> An iiiioluhle 
foiins the same salt as is alfordcd by borate of vine is thriuvn do^.> A so- 
ziiie itself. The hydrogen gas that liition of citrbonie arid in watej dis- 
is ext I iculed from water hy the action solves a small qiiaiitity of zinc, and 
of siilplun ic acid, oai ries up with it inuie readily its oxide. If the solii- 
a poition of rifle, which is apparently tion be exposed to the air, a thin iri- 
dissolved ill it j but this is depostteii descent pellicle foims on its surface. 
spnntaneoii'<ly, at least in pait, if not The acetic acid resnlily dissohes fine, 
wholly, by standing. It hums with a and yields by exapoiation eivstals of 
blighter flame than common hydro- acet.it c of zinc, fnimiiig iluunhnidal 
gen. Sulphate of zinc is prepaied in or hexagonal plates. These are not 
ihe large way from some vaiieties of altered by exposure to the air. are 
liie native siilphuret. The ore is iftiluble in water, and burn with a 
roasted, wetted with water, and ex- blue flame. The surrinic aiid dis- 
posed to the air. The sulphur attracts solves zinc with effervescence, and 
oxygen, and is converted into sul- the solution fields long, slciulcr, To- 
phiiric acid ; and the metal being at Hated eryst.ils. SSiiic is rendil) dis- 
the same time oxidized, eombines with solved In benzoic acid, and the soln- 
tbe acid. After some time the sul- tion yields iieedle-*liaped rry^tali, 
pb ate is extracted by solution in wa- which are soluble I oth in water and 
ter, and the solution being evapo- In alcntnd. Heat decomposes ifiem 
rated to drvness, the mass is run Into by volatilizing their arid. The oxalic 
moulds. Thus the while vitriol of add attacks zinc with a violent rtfer- 
the shops generally rontains a small vescence, and a white powdei soon 

I Hiition of iron, and Bometiuies of subsides, which is oxalate of zinc. If 
ead. Sulphurous acid dissolves rinr, oxalle arid be dropped into a solution 
and sulphuretted hydrogen Is evolved, of sulphate, nitrate, or miniate of 
The solution, by exposure to the air, zine, the sanm salt is precipitated ; 
deposits necdly crystals, which, ar- it being scarcely loIuMe in water un- 
cording to Foiirt-roy and VainiueHii, le«B an excess 4>f acid te present. It 
arc sulphuretted sulphate of zine. contains seventy'flve per cent of me- 
lt) dissolving oxide of sine in sul- tal. The tartaric arid likewise dis- 
pliurouB acid, the pure sulphate is ob- solves zinc with effervesceiire, and 
tamed. This is soluble and crystal, foimsa salt diflieult of solution In 
lixable. Diluted nitric aeld combines water. The citric acid attacks zine 
yapidly with sue, and produces niichi with effervescence, and siiiall bril- 
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liant crystals of citrate of zinc arc 
1(1 ad nally deposited, which air inso- 
luble in water. Their taste is styptic 
and metallic, and they air rrnnposed 
of equal parts of the acid and of oxide 
of zinc. The inalle arid dissolves 
zinc, and affords hrautiiiil rrystals 
by evaporation. Lartie arid arts 
upon zinr with effrrvesceiire, and 
prndures a crystallizaldc salt. The 
metaHir acids likewise combine with 
zinr. If arsenic arid be poured on it, 
an rlfri \esreiicp takes plare, arsenical 
hydroiten i;as is emitted, .iiid a black 
jiowder fslls down, winch is arsenic 
in the metallic state, the zinc havinir 
cleinived a poilioii of the arsenic, as 
well as the wafei, of its oxyKCn If 
one part of zinc hiin);!:s and ta’o parts 
of dry arsenic .icid be distilled in a 
ietort,'‘‘a violent detonation takes 
place, when the retort hecnmesied, 
rireasioMed by the sudden absorption 
of the oxsi'oii of tbe acid by the zinc. 
'I'lio ai-eiiiale of rinr nia\ be preci- 
pitated by p'lt^rin^' arsenic acid into 
til- silk ’’on of acetate of zinc, or by 
inixmg a «o]nlion of an alkaline arse- 
niaienlth tint of sulphate of ziue. 
It is a while poMder, insoluble In 
aatei. Ilya similar process, zinc 
mas be ci'inlnned with the inolybdic 
aci'i, and wttli thV oxide of tungsten, 
tl'.e tiiii^'stic acid of some, w'lth both 
oi which il forms a white insoluble 
roinponiid : and with the chromir 
acid, I)i(‘ result of which ronipound 
is eipially insoluble, but of an orange 
red coUiur. Zinc likewise foims 
some tuple salts. Thus, if the white 
oxide of vine lie boiled in a solution 
of inuiiaTe of ammonia, a considera- 
Me poition is dissolved; and tlioufth 
part ot the oxide is again deposited 
as the solution cools, some of it re- 
mains curnhined with the acid and 
alkali in the solution, and is not pre- 
ripitable either by pure alkalies, or 
their caiboiiates. This triple salt 
does not crystallize. If the acidulous 
tartrate of potash be boiled in water 
wltli zino filings, a triple compound 
will be formed, which » very soluble 
in water, but not easily crystallized. 
This, like the preceding, cannot be 
preeipitated from its solution, either 
by pure or carbonated alkalies. A 
triple sulphate ot zinc and iron may 
he formed by mixing together the 
sulphates of iron and of zinc dissolved 
In water, or hy diiiolving Iron and 


zinc in dilute stilphurie acid. This 
salt crystallizes in rhomboids, which 
iieaily VcBOinble the sulphate of zinc 
in figure, hut are of a pale green co- 
lour. In taste, and in degree of solu- 
bility, it differs little from the sulphate 
of zinr. It contains a mue!i larger 
proportion of zinc than of iron. A 
triple sulphate of zinc and cobalt, aa 
first noticed by Link, maybe obtained 
by digesting zaffre in a solution of 
sulphate of zinc. On evaporation^ 
large quadrilateral prisms are ob- 
tained, which clfloresee on exposuro 
to the air. Zinc is precipitated from 
acids by the soluble earths and the 
alkalies; the latter re-dissolve tho 
precipitate, if they be added in oxresf. 
Zinc deci>m]ioBCs’ or alters the neu- 
tral sulphates in the dry way. When 
fii. 9 cd with sulphate of potash, it con 
verts that salt into a sulphuret : tho 
zinc at the tame time being oxidized, 
and partl/'dissolved in the sulphuret. 
\\ hen pulverized zinc is added to 
fused nitre, or projected together with 
that salt into a red-hot eiucible, m 
vfiy violent detonation takes place; 
insomuch that it is necessary for the 
operator to be careful in using only 
small quant itiei. lest tlie burning 
matter should be thrown about. The 
zme is oxidized, and part of the ox- 
ide combines with the alkali, With 
which it forms a compound soluble in 
water. Zinc decomposes coinmoo 
salt, and also sal ammoniac, by eora- 
blning with the muriatic acid. The 
filings of zinc likewise decompose 
alum, when boiled in a solution of 
that salt, probably ^ combining with 
its excess of arid. Zinc may be com- 
bined with phosphorus, by projecting 
small pieces of pliosphoriis on the zine 
melted In a crnriblc, the zinc being 
covered with a little resin, to prevent 
its oxidation. Phosphuret of zinc is 
white, with a shade of bluish grey, 
has a metallic lustre, and is a Httfo 
malleable. When zinc and phospho- 
rus are exposed to heat in a retort, « 
red sublimate rises, and likewise a 
bluish sublimate, in ncedly crystals, 
with a metallic lustre. If zine and 
phosplinric acid be heated together, 
with or without a little charcoal, 
needly crystals are sublimed, of a sil- 
very-white colour. All these, aceord- 
iftg to Pelletier, are phosphti retted 
oxides of zine. Most of the metalllo 
cflibibinatigiu of slno hay* been al- 
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readv treated of. It foimia buttle 1 
rninpiiund witli antimony : and its ef- 
on nianfranese. tungston, and 
raolyhdeiia, have nut yet been ascei* 
tamed. 

ZIIirONIA, was first diseoserecl 
in the jargon of Oylmi, liy Klaiiroth, 
in 17S'), and it !ia*t einre been found 
in the jai'iiith. To obtain it, the stone 
■bouKl be calrined and thrown into 
cold water, to render it friable, and 
then powdered in an agate mortar. 
Miv the powder with nine partH of 

K ure potath, an-l jirojert the iiiixtiiie 
V fi]>oonfiils into a red-hut ciueihle, 
taking care that each portion is fn^rd 
before another is added. Kce]i the 
whole in luiioii, with an increased 
heat, for an hour and a half. When 
cold, bieak the crucible, separate its 
conlents, powder and boil ui watci. to 
dissolve tlic alkali. Wash tlie inso- 
luble part ; dissolve in in u vatic acid ; 
heat the .solution, that the silex may 
fall down, and precipitate the zircon 
by caustic fixed alkali. Or the zircon 
maybe precipitated bycaibonate of 
Auda, and the carbonic acid expelled 
by heat Zircon is a fine white pow- 
der, without taste or smell, but some- 
what haislitothe timrh. It is inso- 
luble in water ; yet it slowly diied, it 
coalesces into a seiiii-tiaiii'paieiit yel- 
lowish mass, like guin-<iiabic, winch 
retains niic-third its weight oi WMter. 
It unites with all the acids. It n> in- 
soliihli! Ill pure alkalis ; hut the alka- 
line carbonates disaoUc it. Heated 
vrlth the bluw-pi)ie, it does not melt, 
but emits a yollow'iHi phosphoiic 
light. Heated in a crucible of ch.u- 
roal. bedded in ch.aicoal powder, 
placed ill a stone ciucible, and ex- 

E osed to a goorl foige fiie foi some 
ours, it undergoes a pasty fusion, 
'Inch unites its particles into a grey 
opaque mass, not liuly viticuus, but 
more reHcmbling puiceluiii. in this 
state it is sufficieiiUy haid to strike 
/lie with steel, and snatch glass ; and 
is of the specific gia^ity of 4*3, There 
is the same evidence for believing that 
sirconia is a compound of a metal and 
oxygen, as that afforded bv the action 
of potaaaiuni on the other eaitlis. 

ZUISlTB.is divided into two kinds, 
the common and friable. 

1. Common zoisite. Colour yellow- 
ish grey ; glistening and resiiio-pear- 
\y ; fracture soiall-grained, uneven ; 
leeblj translucent ; ai bud «• tpi- 
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dote ; very easily fran.^ibTe : specific 
giaMtyJ';!. Its coiist'liients arc sili- 
ca 43, alumina 2!^, lime 21, oxide of 
lion 3. 

2. Friable zoivite. Colour reddish- 
wliite. which is spotted with pale 
peach-blo«soiii red ; massive, and in 
vei y line loosely aggregateil granular 
1 oiici ctiuii'* : li aiiMiicciit on llu* edges ; 
brittle; specific gras ity 3'3. Its con 
stittents are, silica 4*4, alumina 32, 
lime 2!), oxide of non 2 5. 

ZODNATES. Combinations of the 
zooiiic acid with the sal'fiahle bases. 

ZOONIC. In the liquid piornred 
b> distillation from animal "uh- 
I Rtanees, w Inch had been supposed to 
I contain only carbonate of aniiiioina 
and an ml, Uerthollet imagined tliat 
he had di-LOvered a peculiar oeiii, to 
which he gave the iiaiiie of roonic. 
Thenard, however, has deinoiistiated 
tliat it is mriel> acetic acid combined 
witli an animal matter. 

ZHDFilYTES. Scarcely any clie- 
iiiical expel iments 1i.i^ beau. publish- 
ed on these inlLMesting suhiecTI, it we 
except the adinuable disseiUtUai by 
Mr. Hatchett, in the Philosophical 
Transactions for IHOO. From this dis- 
seitaCmn, and ftoiii t» lew experiments 
ot .Meiat-Hiiillot, Mc learn, that the 
hard zoopli^tes aie cunipused cliicUy 
of tlnee ingiedicjiis. 

1. An animat «iihst.incc of the iiaturu 
of coagul.itcd ulbiiinen, \aryiiig in 
^nsi*-t<’iicy , soiiieliiiiCH being gelati- 
nous and aliDo-t iiqn.d, at otlicis of 
the cniiM-U'iic) of criitil.igc 

2. Carbonate ot lime. 

3. Phosphate of lime. 

Ill Some zoophv^*'* the animal mat- 
ter is \(Mybcaiil\. and phos|ihate of 
lime wanting altogether; in Uhers 
the ariiiiuil inaltei is almndaiit, ,aiid 
the earihy ».ill pure caiboiiate of 
lime ; while in otheiii the ainnial mat- 
ter is ahiindant, and the hardening 
•alt a mixture ot (arboiiatc ol liiuo 
and phosphate ot bnie ; and there is a 
fouith class almost destitute of earthy 
salts altogctlicr. 'Miu«, there are four 
classes of zoophytes ; the first resem- 
ble porcellaneous shells ; the second 
resemble moth ei -of- pearl shells; the 
third resemble eiusts . and tbe fuuitk 
iiorii. 

1. When the mndrepora rtrjinea 
Is immersed in diluted nitric aeid. 
it effervesces slrongiy, and is soon 
dUiolyed. A few gclatinuui particlei 
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iloftt in the solution, ^Yifcli !s other* t^Ufrbt frecfpUate of phosphsto of 
wIhp tiaiiRparcnt and colourk'BA. Am* lim«, vhen treated with ammonia, 
inonia precipitates nothing ; hut its and carbonate of aniiuonia throws 
rarhonatr throws down abundance of down a copious precipitate of car- 
carhonate of Imie. It is composed, bonate of lime. It is rninposed, 
then, of rarbo)u.te of lime and a tberelore, of animal substaiirc, partly 
little animal matter. The following in the state of jelly, partlv in that of 
zoophytes yield nearly the same memhrane, and liardetied by ear* 
lesults; — bonate of Uiiie, together with a little 

Madrepora miiricata. phosphate ol lime. 

— ■■■ — labyriiitbica. ‘‘ Fiustra /ohneen, treated in the 

Alillepora eeru'lea. same manner left a ftncls leticiilnted 

aU'ieorni*-. membrane, which poss(•^^(■^^ tl»c pro- 

Tubip«»ra iiiusiea. perties nf coagulated idbuinen. The 

?. "Wbeii the mntlrrporn rnmea is solution contained a little phosphate 
piunged into weak nitric aciil, an of lime, ami \iplded abundance of 
eirervescencc is equally produced ; j carbonate of lime w'heii ti rated with 
hut after all the «.o1rible part is taken i the alkaline cnibonates. Tlie corah 
up, theie roiii.iirio a meiiibrane which hna ttjmutta, treated in ttic same 
retHiii*C'Oiiip1eti'l> the original shape manner, Yielded the same constituents ; 
of the madrepore. The substance witli this ditrerence, that no phos* 
taken up Is pure lime. Ileiicc, this phate of lime could be detected in 
madrepore is cuinposod oi carbonate the fresh Vnralline, but tlie colulioii 
Ilf liine, 'iiid a mcmbranacoous sub- ol bin nt corralinc yielded traces of it. 
stance, which, as in mothei -of-peai 1 The ins orArnceis exhibits the Name 
shell*, ins ihe figure of the ma- phenomena, and is funned of the 
dreporcT The follow'lng zoophytes same constituents. When di«solYccl 
yiel(f nearly Ihe same rrsiiUs ; — in weak nitric arid, its rolouriiig 

Madrepora la*cienlaris. matter falls in the state of a tine rod 

Afilirpora celhilosa. powder, neitlier soluble in nitric nor 

fa«claHs. iniiiiatle acid, nor changed by them: 

I¥.nicata. wherea.s the tingeing matter of the 

Iiis hippiiris. tubtpora musiea is destroved by these 

The following substnnees, analysed acids. The branches of this iVis are 
by IMerat.fiulIlot, belong to this class dh’ided by a series of knots. These 
fioin tbcir composition, though it is knots are cnrtilagineoiis bodies con- 
ditfieult to say wliat are the specla# nccted together by a membraneous 
ol roophvtrs which were analyzed, coat. Within this coat there is a 
llv rci/ roen/, be probably meant the conical cavity filled with the eailhy 
fforifonia noialis, though that sub- or coiTaliiie matter; so that, in the 
slniice is known, from Hatchett's recent state, the branches of the iris 
arialvsis, to cuiitaiii also some phos- are capable of ronsiderable motion, 
phate the knots answering the' purpose of 

White Red Articulated joints. See Coral. 

• eoial. coral, coralline. IHr. Ilntchctt analysed many species 

Carbonate 7 of sponges, but found them all similar 

of lime t In their com position. The apont^ia 

Animal 7 cq 4 g,t tj eancellata, ocutata, infandibul^or^ 

matter > * mis, palmata, and o^cinaUt, may be 

— . mentioned as specimens. Tbeycou- 
100 KMj’O 100 sist of gelatine, which they gradually 

3. When the inadrcpora polymor- give out to water, and a thin brittle 
pha is steeped in weak nitric acid, membraneous substance, which pos* 
its shape continues nncliangod ; there sesscs the properties of Coagulated 
remaining a tough membranaceous albumen. 

substance of a white colour and ZUNDERERZ* Tinder ore* An 
opaque, filled with a transparent - ore of silver* 
jelly. The acid solution yields a« 
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THK 

IMPROVED ENGLISH SYSTEM 

OF 

StbcrnF Ctiucation. 


Besides the systems of mutual instruction invented and pro- 
iiuilgated by M. M. Jjancaster and Bell, and which serve for 
the c'leup instruction of the children of the poor, another 
system has been invf*nted, and generally adopted, within the 
last twenty years, throughout the British Empire, for the 
instruction of children belonging to the middling and upper 
eluNiijfj*.' F6r the introduction and perfection of this latter 
s>stem, the world is indebted to the perseverance of Sir 
Kicliai'd riiiUips j who, in 17^)8, for the purpose of render- 
ing it practical, undertook the publication of a series of 
J'llcmentary lWoks« the plan of which is identified with his 
legitimate principle of conveying instruction. 

Me calls it the Inteuuogative System, and, as distin- 
guished from the desultory and tnechanical systems in 
general use, also confers on it the title of the Thinking, or 
iNTELLEcrrAL System. He assumes no originality of dis- 
covery, but merely claims a new and extended application- 
of an old and recognised principle in Education. For ex« 
ample, ever since Arithmetic has been taught In Schools, 
tli 9 method has been first to dcvelope* a lule, and then 
icquirc the Pupil to woik Problems in subserviency to that 
rule. It would obviously, he says, be absurd, to pretend to 
I erfect a young peison in Aiithmetic by merely directing 
him to commit the iTiles to memory, and then assuming that 
he had become a proficient. The more rational plan has 
been to require the Pupil to learn the rule, and then to 
exercise him on its sense and application by a variety of 
questions ; in preparing the answers to which, he is obliged 
to think for himself, and to work, so to speaU, in the science 
of which it is proposed he should acquiie a practical know- 
ledge. By these means. Arithmetic has always been taught 
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With success, and few persons have learned this science at 
Sciioul, will), in conherjuence of the Practical method of 
teaching it, arc not better acquainted with its elements than 
with any other parts ot their School learning. 

The improvement, therefore, which Sir Richard Phillips 
has made, has been to extend the same principle to various 
brandies of Knowledge ; and, indeed, to all the subjects of 
liberal Education which it is cust(9hiaiy or desirable to intro- 
duce into Schools of cither sex. With this view he has 
produced a seiies of Elementary Books, by which the Pupil 
is enabled to woik at tlie subject of Study, just as in Arith- 
metic. He has elfectcd his purpose by means .so simple and 
unassuming, as to create no feeling of surprise ; nevertheless, 
they are such as completely effect the design, by a Jiappy 
combination of the scveial parts to the end. Thus he has 
produced very supciior tl.vi-jiooks in Natuial Philosophy, 
Histoiy, Geography, Classical Literature, &c. &c. j and, in 
some cases, he has adopted standard works for 'J’bxt-Buoks, 
as the Old and New Testament, Gifford’s abridgi^ant of 
Black stone, Pmbinson’s Histories, Murray’s English Gram- 
mar, &c. Ucc. adapting to each his own working or practical 
system. 

The System itself consists of Miscellanct!lus Questions, 
Exercises, and Experiments, referring to different passages 
in the Text-Books, sometimes simple or applicable to a 
single fact, and at other times <^om plicated and applieable to 
various iaets and principles scattcicd throughout tlic Text- 
Book. This series of mingled questions generally extends to 
about five hundred in number ; and the Pupil is required, as 
a private exercise, to furnish an answer to each question in 
his own phraseology. The ([uestions are purposely mingled, 
and arc not in the order of the Text, with a view to compel 
the young Student to turn over and examine every part of 
the Text-lJook ; with w'hich, it is presumed, he must and 
will become familiar, long before he has answered the whole 
of the five hiindicd questions. 

A thorough acquaintance with the Text-Book is, of cour.se, 
Biraultaneously accompanied by a familiar acquaintance with 
the science treated of in the Text-Book ; while the constant 
exercise of wiiting the answers to the questions, nece.ssarily 
improves the Pupil in the important arts and practice of 
Bpelling, Grammar^ Thinking, and Composition. 
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But the System would be incomplete and impracticable if 
it ended at this stage ; for the questions would often perplex 
the Tutor while they exercised the Pupil, and would require, 
on the part of the former, a more intimate knowledge ot the 
contents and arrangement of the several Elementary Text- 
Books, than could leasonably be expected. The whole 
system, therefore, is perfei^ted, dovetailed together, and ren- 
dered practical, by means of printed Keys, dr answers, to 
the several sets of questions for the use and reference of the 
Tutor; who, by their means, is enabled to examine the 
answers with promptitude, and verify their correctness. 
These Keys, for the use and convenience of Tutors, render 
the System complete, and adapt the subjects and sciences 
to all- Seminaries of Education, without creating' any solici- 
tude or trouble to the Tutor. 

The same principle of requiring the. Student to work at 
the subject of Study, has led Sir Richard Phillips to invent 
and pubM**!! Iwo sets of outline Maps, and of projections of 
Maps," the filling up of which, by the Pupil, renders him 
more perfect in the details of Geography, within a few 
months, than he could become in as many years by the mere 
reading of boojjjs. As a further and very important auxiliary, 
with reference at once to Moral and Intellectual improve- 
ment, he has also invented two Register Books, for School- 
masters and Governesses, by which they are enabled to 
record, from day to day, tte conduct and improvement of 
every one of their pupils, and exactly balance their good and 
bad conduct at the end of every half year. 

The facility which the new System has afforded, of teach- 
ing the various liberal sciences, has enabled schools of all 
destriptions to introduce them, as parts of eveiy ordinary 
codrse of education ; and thus the great mass of the English 
People are now initiated in branches of knowledge, the mere 
names of which were not understood by the same description 
of persons thirty years ago. 

The system having become general and popular, has of 
course been injured in the opinions of unwary persons, by 
clumsy imitators, by whom, the principle and practice not 
being understood, their questions have been arranged in the 
exact order of the te.\t ; and, consequently, as the mere 
echoes of the text, involve no e.xercise of the mind, which is 
the sole object of the System ; while quantity has been con- 
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sidercd by these parties as a substitute for quality, and they 
iiav'c multiplied the questions beyond the power of the pupil 
to answer them tii the limited time devoted to single objects 
of Study. 

Tljo Tkxt-Books used in this System are indicated in the 
following list, and the cases are distinguished in which the 
questions arc united in the same binding, or sold separately. 
The Keys may be had in a volume, or separately, as is most 
ju'iveabic to the 'J’utor ; and that no commercial dilTiculty 
may interpose or obstruct the free circulation of these works, 
the best allowance is made on numbers, that is usually 
made on Genuine Kditions of School Books. 


ThigUsh Grammar and Composilion. 

A PRACTICAL CiRAMMAR of the KNfJLISH LANGITArJE, 
nrcniiijianic'tl by niinioruus exercises in the Aciidtuice and Rules of 
S\ntji\, with a* Series of One Thousand Exercises and Four lluitdred 
Unestion.s. By the Rev. D. Blair, 3s. L'd. 

The ELFAIKNTS of ENGLISH COMPOSITION, serving as an 
easy guide to the practite ot writing the Eiiglnui Language with 
precision and elegance. By O. Juvixi, LL.1>. 7s. <»d. 

FIVE HrNDIlKO QUESTIONS and EXEIK’ISES on MUR- 
RAY’S Ahridgenieiit ami MURRAY’S English GR.AMMAR; also, 
on JRV'lNCi's ELEMENTS ot English Composition. By James 
Ajiair. Is. 

MODELS of JUVENILE LKT^FERS, on familiar and cvery-day 
Snbjexts ; to which are suhjotned, numerous tSets of Tojnvs fur the 
JCjvnise of Pupilsj with .some examples of familiar Frcneli and 
Italian Letters, and of Commercial Letters. By the R'evi D. 
Blair. 4s. 

Religion and Morals. 

FIVE HUNDRED QUESTIONS (without Answers) on the 
Books, Facts, .and general Doctrines, of the OLD TESTAMENT. 
By the Rev. S. Barrow. Price Is. w'ith 13 as 12. 

FI\^E hundred QUESTIONS (without yimuurs) on tlie 
various Books, Facts, anil leading Doctrines, of the NEW TESTA- 
MENT. By the Rev. S. Barrow. Is. vrith 13 as 12. 

A fJRAMMAR of SACRED HISTORY, consisting of a succinct 
and popular View of all the Facts in the OLD and NEW TESTA- 
MENT; with Questions. By Mus IU/xdall. 4s. 

2 D 
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CcograpJuj, 

A GRAMMAll of GENERAL (JEOGHAPHY, containing tlia 
Elements of Geography anil Problems on the Use of the Globes, 
with 1200 Qncs»ions and Exercises ; ivith Maps and Views. By the 
Rev. J. (lOLDSMlTlf, .‘Ls. L'd. 

A GRAMMAR of BRITISH GEOGRAPHY, in the four Quarters 
of the World; or State of the British Empire in the present 
>e;ir, with seven Maps, 100 Vi6\vs, and riOO Questions. By the Rev. 
J. Goldsmith, Os. Od. bound. 

'Hie (lEOGRAPHK AL and ASTRONOMICAL COPY-BOOK, 
Part 1. Consisting of Seventeen Outline Map of the Quarters and 
principal (Countries in the World, including ancient Maps, with the 
Solar System and fixed Stars, for the puiposc of being filled up by 
Junior Classes of Students. 3s. b'd. 

i Part JL Consisting of the Lines of Latitude and 

Longitude, from the same set of Maps, designed to be filled up by 
Senior Classes of Students. 3s. bd. « 

A (.EOGUAPIUCAL and ASTRONOMICAL ATI.AS, corre- 
spanding^aii fize wjlh the De.my C'opy-Books. By the Rev'. J. 
GoLDfTMiTii; O’s. plain, and 8s. coloured. 

(i^LDSMlTH’s LARCiE ROYAL GEOfiRAPHICAL and 
ASTKONOMICAI. COPY-BOOKS, Part I. and 11. at 5s. Od. 

The lU)Y’A(i^y\TLAS, consisting of Geographical Maps and 
Astionuiiik-al J^ojec'tions, with iiinncrous Problems on Maps, iiiid 
on their Coiistriictiou, being the only work of the kind ; plain 12s. 
coloured 15s. 

History, 

A GRAMMAR of HISTORY,*Ancieut and Modern; arranged in 
such manner that the leading facts may be committed to memory, 
and accompanied by Questions and Exercises. By John Robinson, 
D.l>. With Maps and a Chart. 3s. 6'd. 

A COURSE of ANCIENT HISTORY ; comprising the History ol 
the World, from the Creation to the Age of Cliurlemagiic, forming, 
with the following Work, a complete course of Universal History ; 
by the same. Price 7s. 

A COURSE of MODERN HISTORY, from the Age of Charle- 
magne to the Accession of George the Fourth, exhibiluig a View ot 
the Rise, Progress, Re volutions, and Public Events, ot the various 
Nations of the World. By the same. 7s. 

H™e and SMOLLF/fT’s HISTORY of ENGLAND Abridged, 
Si. ; and 500 Questions ad.aptcd to it, at Is. 

ONE THOUSAND QUESTIONS, deduced from Robinson' 
Ancient and Modehn History; price Is. 

FIVE HUNDRED QUESTIONS, deduced from. Goldsmith's 
History of England. By JamkI ^Ydair, is. 
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A&tronomy. 

A GRA^IIMAR of the 1-:LEMENTS of ASTRONOMY. By T. 
Sf^riKL. With 40 Kngraviu{;s and Questions. i}s. 6'd. bound. 

General Knowledge, 

BLATlVs TTNIVERSAL PKECEWOK; beirit; a General Gram- 
mar (if Arts, Sc 1 C I ices, and useful Kiiowledtjc. With 600 Qiies- 
lions, forniiii^ the most jmpular and useful School-Book iii^/.hc 
Lan^iin^u; 15th edition. Price 5s. 

The BOOK of TRADES ; or Library of the ITseful Arts, in which 
every Tr.uli* i^ illustiated with a separate Engraving; and its his- 
tory, utility, present state, advantai^t's, and disadvantages, fully 
described; w'illi 600 (Questions. Price 10s. b'd. in red or blt^. 

ArlthmcAic, 

The ARlTIIME'nO of REAL LIFE and BUSINESS. By the 
Rev. J. Joyce. Os. (kJ. 

A KEY to Dl'lTO, for the use of Teachers; to which is sub- 
joined a System ot Mental Arithmetic. 3s. Cd. * 

Natural Philosophy, 

An EASY GUAlM.MAPv of NATURAL and EXPERIIMENTAL 
PI IILOSOIMIY, on the Plan of GoldMiiitir.s Graininar of Geogru- 
])h), and RohiMNon's (ilraniiuar of History, and designed as u Prac- 
tK'iil Elemental \ Bonk, to siiiifflify the Study ot Pliilusophy in 
Silinols and Lecture Rooms, witli 500 Questions. A new Edition. 
By the Rev. David Bl.vir. O's. 6'd. 

Classical Studies, 

A (;RAM:MAR of ( LASSICAL literature; or. Scholar’s 
Key to the Study ot the Latin and (iroek Authors, comprising a 
complete and comprehensive view ot Ancient (rKOouAPiiv, Biouha- 
phy, MY'iiiOEOUY, Manxcrs, Cls'ioms, and AxTKiurnES ; with 
500 prunuscuoiis Questions fur examination. 8s. bound. 

Book-keeping, 

The ELEMENTS of BOOK-KEEPING, by Single and Double 
Entry ; comprising several Sets of Books, arranged according to 
present Practice, and designed for the Use of Schools. To which 
is annexed, an Introduction cn Merchants* Accounts, with en- 
graved Specimens, and Questions on the whole. By James Morri- 
son, in 8 yu. 7s. Gd. half-bound. 
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iShui t-haml. 

UNIVKU'^AT, STKNOGTlAPIfY; or, a ( oinplile and Pracliral 
System of Short-hand. J^y William Mavou. 7s. G*d. 

Art of Drawing. 

The KLEMKNTS of DllAWIXti; or, the Art of Djiawivg 
’ lonT A JMastkb; cninmeiiciiif; wdli the siuijdest I-V)!-!!!*;, ami 
a 'll lim; to Ili^itonral Desij^ii'i ami coloured LandNcapes. Uy 
Gloklk II \MiLTo\, Esq. ll. 7s liall-hmind. 

ONE HUNDKED AND 'rWKXTV EXAMPLES of IirUAL 
•Sl'ENEHY, cah'iilafed to f.uilitatc the practice ol Drawing Laud- 
•capes from Nature, lly J. C. Nattks, Esjj. l is. 

DNK HUNDRED AND SIXTY EXAMPLES of ANIMALS of 
every Species, in various Attitudes, ' ‘ed to confer freedom 
iiml accuracy of cxeculioii iii this i- « branch of Art. By 

11. B. C'llALCLV. E.sq. lOi, G'd. 

tf 

*Tl 

„ Engllsih Laws and Constitution. 

CilFFOUD’s lUiAUKSTONE ; being ISlacKstone’s Commentaiics 
on the Laws and Uonstitiihoii ut England, abrideed, inoderni/ed, 
ami adapted (o ine- use ot Students, mid to the Upper Forms of 
Schools. By (tifl'oui>, Esq. late one of his Majesty’s Justices of 
the Peace tor 3Iidd!cse\, Surrey, 14.v. 

Foreign Languages. 

The FRENCH WORD-BOOK ; or. First Step to the French 
Language, I emg an Easy Spcllmg-book, and VoLubiilary of three 
thousiiiul words,' hy M. L’Aiiui: BossuT. Is. 

'llie FRENCH PHRASE-BOOK; or, Key to French Conversa- 
tion,' containing the Chief Idioms of the French Language, and 
serving as a Sequel to the French Word-book. By M. L’Aube 
Bossy r. Is. 

The FIRST FRENCH and ENGLISH GRA!\niAR, containing 
every thing essential, and nothing superfluous. By M. L'Abbj: 
Bosswt. 2s. (Jd. 

FRENCH and ENGLISH EXERCISES, with Syntactical Rules 
and Corresponding Examples, supplementary to the f'irst French 
Grammar. By M. L'AiiUt: Bossur. ds. 

The ITALIAN WORD-BOOK, or First Step to the Italian l.an- 

g iiagp, on the plan of the French Word-book. By Al. L'Abbk 
oasuT. Is. 
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The ITAl.IAxN PIlKASE-nOOK, scrviii- as a Key lo Kalian 
Idioms and C'onxers itioii. Jly the saiiit* Author. Is. 

Till* LATIN WOllD-UOOKj or X'iisl Step Lo the Latin Language* 
By llic same. Is. 

The LATIN PI III ASK-BOOK, or Collection' of Idioms and 
Colloiiuies ot the. Latin Tongue. By the same. Is. 

Schoolmasters* Ai^sisfant Books. 

» - 

The SrilOOIALYSTER’s IlEGTSTJ^ll of the Good and Bad 
(!ondiu't. of his se\erul Pnpih for half-a-\eiir ; applicable lo Study, 
Moral ('ondurt, anri Behaviour. Is. 

The (governess’s RECilSTER of the Good and Bad G^ndnct 
of the several Pupils up'i'*’ , liistructioii tor lialf-ii-year. Both by 
the Rev. David Blair. • 

The tutor's KEY to Se\e.. i Sets of (.Xnestions eoniaintd in 
the .Senes ot Books published « a the Plan of the *lnt«rrojrative 
Sy.steni, forinirig a praciieal (Guide to that complete course of wefuL 
and liberal Education. Price hs, (Id. ' 

1. Blair’s Uiiivers.al I*rercpfor. 

3. (ioliisiiiilh’s Biitish (icograpliy. 

.‘J. Barrow on the New 'JVstaiueiit, 

4. Sfjuire’.s (Jr.uuni.ir of Astionoiny. 

Adair, on (ioldsnuth’s Kn:;liUid. 

(). Goldsinitirs (ieiieral (ieogra^hy. 

7. The (Grainiuar ol Medicine. 

8. Atlair, oil Miii'Ki)’:} Giaiiiraar, and Irving's Elements of 

Cniiipositioii. 

*). Rol)iiisoii’«> Grammar of ITiiiversal History, 

ID. B.iiiow, on the Old Testament. 

11. Blair’s Grammar of Natural Philosophy. 

12. UuiiduH’s (Grammar of .Sacred History. 

l,‘l. Blair'.s English Grammar. 

I t. Morrison’s Book-keeping. 

IT), (iill'ord’s Blackstone. 

If). Rohiiisoii's Ancient and Modern History. 

17. Book of Trades. 

18. Kobinson’s England. 

19. Johnson's Grammar of Classical Literature. 

N. B. This volume perfects the iNTEBnocATORY Sy.stem, and 
qualifies Tutors to introduce the whole of its subjects into their 
Seminaries, ithout any previous preparation or study. 


Either of the Keys sold ceparately, at 9d. or Is, each, 
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BZB&SS, ^'BSTABEEBTTS, 

AND 

COMMON PRAYER-BOOKS, 

Of all Sutcg^ and adapted io Bibles in all Languages 

'I 

.'RIBLES, avHIj 265 Enf^ravings. 

TES'r AMENTS, with 97 Eiij^ravhj*?^. 

^ COM MON PRAY ERS, w'illi 49 and 65 Kn^ravin^^s. 

Tin: OXFORD, thk CAMBRIDOE, and KING'S 
PRINTER’S EDITIONS, 

Of all jized 13iU^ ^s, Testaments, and Common Prayers, illustrated 
with the number of Eng^ravings above specilied, from Drawings 
by Craig, after I’ainlings of the great Masters, have just been 
puiilished, and may be scon, in various Bindings, at the Shops of 
all rejx^ctablo BooKMdlers and Stationers. 

BIBLES OF THE liARGE OCTAA^O 
Size, illustrated with 2G5 Engravings, may be had at SOj. Bound 
BIBLES IN SMALL OCFAVO, 

Also, with 211 Engravings, at 15«. Bound. 

BIBLES IN DUODECIMO, 

With 241 Engravings, at 10#. Bound 

POCKET BIBLES, 

With 169 picked Engravings, in one Volume, at 20#. in Morocco 

TESTAMENTS in DUODECIMO, 

CThe Edition used in Schools), with 97 Engravings, at As 

COMMON PRAYER-BOOKS, 

82mo. and 24mo. 

With 49 or G5 Engravings, at from 1#. 6c/. to 10#. 6(/. 
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HUME AND SMOLLETT’S 

HISTORIES OF ENGLAND 


AUniDnED, AND CONTINUED TO 

TIIR CORONATION OF GEORGE THE FOURTH. 
IW JOHN ROBINSON, D.D. 

RKCTOR OF CLin'ON, IN WESTMORELAND, 

And one of his ]M*ijesty’s Justices of the Peace for the Counties of 
W cstiuoreland and Cumberland, 


In V2mo, illmtrated with 140 Engravlufrs, 

AITTR TIIF MOST TAMOUS PICTURES OF THU BRITISH SCHOOL. 
Pi ice 9s. bound in shei’p, or^on Royal Paper with proofs, 15s. 


Although IIiMiic and Smollett are. rccoj^iscd as our standard 
Historians, yet their works were never before adapted to the risinrj 
generation ; but an equal recommimdalion of this A^olunie will be 
the graphic Illustrations from the celebrated Paintings of West, 
JMortiiner, Xoitlieote, Copley, Pyne, lligaud, Hamilton, Serres, 
l*ocock, I’jton, Devis, and others, whose fine and sjJrited designs 
have been effectually transferred to the Work, as well as copies of 
Houbraken’s Heads of the Sovereigns, and Portraits of our great 
Statesmen and Commanders, 
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PUBLIC ClIARACTEKS 

OF ALL.NATIOXS, 


Consisting of authcnlic Biographical Particulars of neaily 

TllUEi: TIIUCSANU LIVING PUBLIC MEN, 

In every M aJk of Life in all Civilized Nations 

i 

1q> llfJ'ee very thick Volumes, royal 38niu 
llhistratcd with 156 engraved PortrailB, 

Price 2/. 2s. in boardsi 


I'his ^^'o^k is in the form of Dcbrelfs Perrago and Baronetage, 
but It lieats only of Men and Women celebrated by Iheir Talents, 
Actions, or Writings; and whose names occur in the Political, 
Scientilic, and Literary History of tlie Times; such as Sovekbions, 
PR1^CES, Statesmen, Legislatobs, Professional Men. (Civil 
and Military,) Philosophers, and Public Writers. 

The work has been several years in preparation, and recourse 
has been had to the most authentic materials, foreign and domes- 
tic ; while the editors have often been aided by valuable private 
communications. The spirit of parly has been avoided, and the 
several characters have been exhibited in exact accordance with 
their own principles and rule of action* 


N.B. As only a limited number of copies have been printed; 
early applications are respectfully recommended* 



Pl'ELISHED BV SIR RICHMIP PHILLIP* A^O gO, 


1'JIE UNIVERSAL TRAVELLER, 

C«'nluUiiri;; (he PoiJular Features and Contents of the beet 
.STASDARO MODERN TRAVELS, 

In tlie Four QnarU'rs of the World 

MV S.VMUETa prior, esq. 

In a lai*2;e and closi^ly-printnl Volume. l2mo. Illustrated with 
100 I'lii” I’rice lOjr. Ot/. in red or bluCj 

or l2jf. elegaiUly Round 


The Tictvvls, of u'hich the Substance is f/fven tn Ihh^yoRtme^nre^ 


EI’ROVE. 

Von Euck's Noiway 
lloiiritM Min's Ici'land 
Thoinp-'oii*'. Sw^edtu 
Can's JLilLic 
Poi lei's Russia 
Bncsko's Ccoi i;ia 
CI.trkr'3 U'issi. 1 , &c. 

Turkey, dkc. 

The Rhine 
Neale’s (^crninny 
niiglit’s Hiiiig;ary 
Leinnislic’.s Fihiics 
Matthew's Portugal 
JacfilA Spam 
ClialcaubiiantPs Greece, 
ASIA. 

Porter's Persia, See, 
Moriei's Persia, Ac* 
Frazer’s Himalas 
Valentiii’s India 
ChateniibiiaiuPs Palestine 
Clarke's Palestine 
Macartney's China 
Titsiiigh’s Japan 


Ra flics’ Java 
All !’. >'8 Arabia 
Davy's Ceylon,^ 

AFRICA. 
Forbin’s Egypt 
Leigh's Egypt 
I l^ei/.oni’s Egypt 
Lyon's North Africa 
Diirekhaidl's Nubia 
BowdiLch's Ashanlce 
Salt's A by SSI II 1,1 
Hiiiciiell's South Africa 
All Bey’s Morocco. 

AMERICA. 
Schoolcraft’s Lakes 
Howison’s Gaiiad.1, Ac. 
Eearon's United States, Ac. 
Wiight’s United Slates, Ac. 
Huinboldl’s South America 
Koster's Brazil 
Luccock's Brazil 
Helm's JIuenos-Ayres 
Vidal's Buenos- Ay I es 
Buenos Ayres and Chili. 
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THE ANECDOTE LIBRARY, 


coN\sisTi:«a of 

TWO THOUSAND FIVT. HUNDRED OF THE MOST INTERESTINg 

anecdotes; biogr/vphical and historic u., 

Tkitig the larffest Collection ever printed in a single Volume, and 
five times ihore than ever before were assembled in any separate 
Work. 


By the EDITOR of the VOCAL LIBRARY. 

** An Anecdote bears the same relation to history and biography that an 
epigram bears to an epic i;rf>cm, or a proverb to a mural ‘discouise.”— Jdrfison, 
“Anecdotes coi respond in literature tvUh the sauces, the savoury dishes, 
and the sweeto^^s of a splendid banqufct.'*^6‘uV^ 

• ♦ 1 • 

^rice lOi, Cd. bound in red or blue ; and 1'28, elegantly bound* 


THE VOCAL LIBRARY, 

OF 

TWO THOUSAND ONE HUNDRED SONGS, 

Being the It^rgest Collection of Moilern ExriLisH, Scottish, and 
Irish Songs, ever printed in a single Volume. Selected froui 
the best Authors, between the Age of SiiARSFSAnR, Jonsox> 
• and Cowley, and that of Dibdin, Wolcot, and Moors. 

I would rather have written Olov cr*» Song of * Hgsici ’• Ghost,* than the 
Annals of Tacitus.’*— 'iiAeridaa. 

** Give me the making^r the National Ballads, and I care not who inakA 
the li)kWB.”~^!FiUtam JPiit, Lord CAat&avi. 

Ir One thick and closely priiitjoft Volume, square idmo. doable 
Ooliim'as, pVtce lOs. 6d. bound in red pr blue} or iSs. elegancy 
bound. 






